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This  study  had  two  objectives: 

1.  to  develop  a  valid  instrument  to  measure  the 
learning  and  motivation  of  students  in  pilot  training  for  the 
Royal  Australian  Air  Force;  and 

2.  to  test  the  hypothesis  that  students  of  a  certain 
ability  level  would  achieve  a  level  of  performance  dependent 
on  their  learning  experiences  and  their  motivation. 

A  survey  of  all  students  on  course  was  conducted  in  late 
March  -  early  April  1988.  Scales  were  developed  to  measure 
variables  related  to  the  Quality  of  instruction  and  the  level 
of  motivation  reported  by  the  students.  The  scales  appeared 
to  validly  discriminate  among  students  on  a  basis  of  age  and 
position  in  the  training  pipeline. 

Aptitude  test  scores  and  relevant  biographical  data  (eg. 
number  of  hours  in  powered  aircraft  prior  to  the  course)  were 
collected  to  provide  an  independent  measure  of  ability. 
Finally,  a  measure  of  performance  was  collected  for  as  many 
students  as  possible.  The  hypothesis  was  tested  by 
investigating  the  nature  of  relationships  between  the 
predictor  variables  and  the  performance  measure. 
Unfortunately,  the  hypothesis  was  not  proven. 

Although  this  research  did  not  explicitly  specify  the 
relationships  between  ability,  instruction,  motivation,  and 
performance,  it  did  indicate  the  potential  of  some  variables 
to  explain  part  of  the  variance  in  student  performance  in 


THE  IMFLUBNCB  OF  INDIVIDUAL  DIFFBRBNCBS 


IN  LEARNING  AMD  MOTIVATION 

ON  THE  PERFORMANCE  OF  STUDENTS  IN  RAAF  PILOTS'  COURSES 


I. 


BagJLgEPund 

By  USAF  standards  the  Royal  Australian  Air  Force  (RAAF) 
is  a  samll  force.  With  approximately  22/000  personnel  in 
uniform/  the  RAAF  is  currently  operating  two 
strike/reconnaissance  squadrons/  four  fighter/ground  attack 
squadrons/  two  long  range  maritime  patrol  squadrons/  three 
fixed-wing  transport  squadrons/  one  medium-lift  helicopter 
squadron,  a  composite  squadron  of  fixed-  and  rotary-wing 
tactical  transport  and  two  tactical  rotary-wing  squadrons. 

The  size,  capital  equipment  and  operating  budget  of  the  force 
are  a  function  of  the  Australian  Government's  view  of 
Australia's  present  defence  interests. 

Under  norinal  circumstances,  the  RAAF  needs  approximately 
65  new  pilots  a  year  to  match  the  attrition  rate  of 
experienced  pilots  through  promotion,  resignation  and  other 
causes.  However,  this  number  can  vary  dramatically.  The 
Chief  of  the  Defence  Force  (CDF),  in  a  recent  message  quoted 
the  following  figures  for  the  whole  defence  force: 
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Pilot  wastage  had  risen  froa  47  per  annua  to  65  in 

84/85,  70  in  85/86,  107  in  86/87  and  to  date  (July  87  to 

January  88)  the  87/88  figure  is  already  111  (6). 

As  RAAF  pilots  aake  up  the  bulk  of  the  pilots  in  the 
Defence  Force  these  fluctuations  have  a  noticeable  iapact  on 
the  RAAF's  capabilities.  The  iapact  is  particularly  severe 
in  the  flying  training  area  since  a  relatively  large 
proportion  of  those  leaving  are  instructors.  The  RAAF  faces 
the  dual  problea  of  needing  to  increase  the  throughput  of 
trainee  pilots  to  match  attrition,  yet  do  so  with  a  shrinking 
number  of  Instructors. 

In  this  light,  the  success  rate  achieved  by  students  on 
the  RAAF's  pilot  training  course  has  become  more  critical. 
Historically  the  RAAF  student  pilot  success  rate  has  been 
approximately  50  percent  when  aeasured  over  the  total 
course (24).  With  a  50  percent  success  rate,  the  number  of 
students  %rho  start  the  course  each  year  has  to  be  about  twice 
the  number  of  pilots  predicted  to  leave  flying  duties  the 
following  year,  just  to  continue  RAAF  operations  at  existing 
rates.  If  the  number  of  pilots  required  rises  sharply,  as  is 
the  present  case,  the  training  pipeline  attracts  the 
attention  of  the  highest  command  levels  of  the  RAAF. 

The  RAAF's  pilot  manning  problem  could  be  alleviated  by 
improving  the  retention  rate  of  experienced  pilots  and/or  by 
improving  the  success  rate  of  student  pilots.  Defence  Force 
commanders  have  taken  steps  to  deal  with  the  first  issue. 

This  paper  focuses  on  the  latter  one.  Interest  in  the  area 
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is  not  new.  Indeed  both  Headquarters  Support  Coiamand/  the 
coM»nd  responsible  for  conducting  pilot  training,  and  Air 
Force  Office  have  revie%«ed  the  pilot's  course  a  nusdder  of 
tiaes  (eg. 19  &  38). 

These  staff  revie%fs  have  generally  taken  a  macro  view  of 
the  RAAP  pilot  training  system.  Today's  system  reflects 
their  efforts. 

In4lYJdttaI  Btitggftiicga 

In  contrast,  this  research  adopted  a  micro  view  of  the 
pilot  training  system.  The  unit  of  analysis  for  the  study 
%fas  the  individual  student.  Bach  one  remains  a  unique  entity 
even  though  he  or  she  has  passed  through  a  rigorous  selection 
process  designed  to  identify  and  eliminate  those,  in  the 
general  population,  who  would  not  succeed  on  the  course. 
Despite  the  rigorous  selection  procedure  though,  there  is 
still  a  range  of  abilities  or  competencies  amongst  the 
students  starting  the  pilot  training  course.  These 
differences  in  abilities  can  be  ascribed  to  differences  in 
intelligence,  physical  attributes,  or  experience. 

The  concept  of  intelligence  is  a  very  complex  one  and  is 
used  here  merely  to  highlight  the  uniqueness  of  each  student. 
Psychologists  approach  the  concept  in  a  number  of  different 
ways;  some  are  interested  in  the  behaviour  that  results  from 
Intelligence  and  others  in  the  process  by  which  the  intellect 
is  used  (3:381-382;20;267-270).  For  this  paper  Intelligence 
means  a  measure  of  global  cognitive  ability  or  skill. 
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Individual  dlfferencas  can  also  be  thought  of  as 
variance  In  the  style  of  cognition;  or  the  various  ways 
Individuals  perceive  the  «rorld,  conceptualise  Meanings, 
learn  tasks  or  solve  problems  (3:383).  Differences  In 
cognitive  style  could  Impact  on  the  matching  of  Instructors 
to  students,  for  example*  At  present  matching  Instructors  to 
students  Is  done  on  a  random  basis.  The  Initial  allocation  of 
students  to  Instructors  Is  often  done  without  the  benefit  of 
Information  on  Individual  students.  Students  take  some  time 
to  display  strengths  and  %reaknesses,  as  well  as  likes  and 
dislikes.  A  flight  commander  eventually  alas  to  match 
students  to  Instructors  using  ability  and  personality 
criteria  but  he  Is  limited  by  time,  the  number  of  and  the 
experience  level  of  available  Instructors,  and  other 
administrative  constraints. 

Although  students  starting  the  course  have,  at  least, 
the  minimum  aptitude  to  be  given  training;  they  each  start 
the  course  with  a  unique  set  of  abilities  already  mastered. 
The  aptitude  measurement  attempts  to  Identify  limits  on  the 
range  of  abilities  an  Individual  can  acquire  through  learning 
but  It  Is  possibly  contaminated  by  relevant  skills  an 
individual  already  has.  Many  skills,  already  attained,  are 
directly  transferable  to  the  course  and  could  explain  some  of 
the  variance  In  the  degree  of  difficulty  experienced  by 
students . 
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Another  difference  aaong  students  is  their  inaediate 
pre-course  experience.  Students  for  the  course  come  from  the 
following  sources: 

1.  Direct  Entry.  Civilians  may  be  recruited 
specifically  for  pilot  training. 

2.  The  Defence  Force  Academy.  Civilians  with  suitable 
academic  qualifications  are  recruited  to  complete  an 
undergraduate  degree  at  the  Defence  Force  Academy,  Canberra, 
before  commencing  the  pilot's  course. 

3.  Serving  Airmen.  Suitable  RAAF  airmen  and  airwomen 
are  eligible  to  undertake  pilot  training  on  application. 

4.  Serving  Officers.  Officers  of  any  category  are  able 
to  apply  for  pilot  training.  General  Duties  Navigators  and 
Bnglneering  Officers  are  given  preference. 

Direct  entry  civilians,  and  serving  airmen  and  airwomen, 
have  to  complete  a  12  %reek  officer  training  course  before 
commencing  their  pilot's  course  and  a  very  small  number  of 
pilot  candidates  are  eliminated  during  this  officer  training 
course.  Remaining  students  have  different  pre-course 
experiences. 

All  these  factors  combine  to  ensure  variability  among 
the  students  and  are  likely  to  be  significant  contributors  to 
the  final  outcome  of  training  for  individual  students.  On 
the  course  individuals  continue  to  have  unique  experiences 
and  reactions  to  the  various  stimuli  they  receive.  By  taking 
the  individual  as  the  unit  of  analysis,  rather  than  looking 


at  the  systea  as  a  whole/  the  author  attempted  to  find 
relationships  between  variables/  %rhich  were  thought  to 
Influence  the  performance  of  individuals/  and  their  end  of 
course  results.  The  reason  for  this  approach  was  that  any 
variable  found  to  have  a  significant  effect  on  student 
performance  would  brought  to  the 

attention  of  training  managers/  who  could  manipulate  it  to 
improve  the  chance  of  success  for  individual  students. 

The  Comae 

The  RAAF  pilot  training  system  produces  pilots  with  a 
comnon  graduation  standard.  There  are  no  distinctions  made 
bet%#een  students  on  a  basis  of  post  graduation  employment. 
Graduates  are  picked  for  their  operational  role  through  a 
combination  of  ability/  preference  and  posting  availability. 
Once  assigned  to  an  operational  squadron/  graduates  are  given 
further  specialised  training  before  they  take  up  the  role  of 
a  squadron  pilot. 

Pilot  training  is  conducted  in  five  phases/  each 
approximately  three  months  long/  in  two  widely  separated 
Schools.  Basic  flight  training/  the  first  two  phases/  takes 
place  at  No.  1  Plying  Training  School  (IPTS)/  RAAF  Point 
Cook/  near  Melbourne  on  the  south  east  coast  of  Australia. 

In  Phases  1  and  2  the  students  learn  to  fly  a  piston-engined/ 
propeller-driven  aircraft  with  side-by-side  seating  (the 
Airtrainer  CT-4).  Students  complete  about  65  hours  flying  at 
IFTS. 
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No.  2  Plying  Training  School  (2PTS)  at  RAAP  Pearce,  near 
Perth  on  the  south  west  coast  of  Australia,  conducts  the 
reaaining  three  phases,  or  advanced  flight  training.  In 
these  phases  the  student  learns  to  operate  a  mediun 
perforaance  single  engined  jet  with  tandem  seating  (the 
Hacchl  HB326H).  Students  fly  approximately  150  hours  on  the 
Hacchl . 

Prom  experience  as  a  student  and  an  instructor  at  both 
schools,  the  author  expected  students  to  perceive  the  two 
schools  as  being  quite  different.  Students  at  IPTS  are 
treated  differently  to  students  at  2PTS.  An  underlying 
assumption  among  staff  at  IPTS  is  that  the  typical  student 
knows  little  about  flying.  Therefore,  for  safety  reasons, 
IPTS  is  more  "rule  orientated”  than  2PTS.  At  2PTS,  staff 
expect  a  student  to  show  initiative,  both  while  flying  and  on 
the  ground,  consequently  more  room  is  allowed  for  judgement 
by  the  students. 

Another  important  difference  between  the  schools  is  the 
success  rate  achieved.  The  success  rate  at  IPTS  is  smaller 
than  2PTS,  as  would  be  expected  since  IPTS  acts  as  a  screen 
for  2PTS.  Por  example,  between  No.  99  Course  and  No.  122 
Course,  courses  trained  on  the  same  aircraft  type  and  with 
the  same  syllabus  as  today,  the  percentage  of  those  starting 
IPTS  who  graduated  to  2PTS  was  75  percent.  Of  those  students 
in  the  same  courses,  who  started  2PTS,  85  percent  graduated 
as  pilots  (19:Pigure  4).  Therefore,  students  at  2FTS 
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probably  feel  nore  confident  that  they  will  graduate  as  they 
see  less  attrition  than  students  at  IPTS. 


General  Issue 

Although  previous  RAAF  studies  have  expressed  concern 
about  the  apparently  low  success  rate  achieved  by  pilot 

trainees,  not  all  those  studies  investigated  the  problem  at 

an  individual  level  of  analysis.  Professor  Ross  Telfer,  of 

the  Educational  Faculty  of  Me%rcastle  University,  first  looked 

at  individuals  with  a  survey  of  RAAF  instructors  and  students 

in  1981  (36).  His  preliminary  study  gave  the  impetus  for  the 

Director  of  Psychology  -  Air  Force,  Mr  Stan  Bongers,  to 

conduct  the  survey  iidiich  was  analysed  by  Ving  Commander  6.  s. 

Rowe  in  1987  (28). 

The  work  by  Bongers  and  Rowe  was  a  definite  attempt  to 
improve  the  student  pilot  success  rate  by  Identifying  factors 
which  Influenced  students  performance  on  course.  In  his 
analysis,  Rowe  did  find  a  number  of  factors  which  he  thought 
%fere  likely  to  contribute  to  the  success  of  a  student  on  a 
RAAF  pilot  training  course.  He  categorised  the  factors  into 
three  areas:  learning,  motivation  and  evaluation.  Rowe  sub¬ 
divided  these  categories  as  follows: 

1.  LfiAxmlQfl. 

a.  The  standard  of  instruction. 

b.  The  methods  of  instruction. 

c.  Learning  practices  employed  by  students. 

d.  Instruction  given  to  students  on  how  to  learn. 


2.  HQtiy.atifln. 

a.  The  level  of  student  motivation. 

b.  The  student/instructor  relationship  pervading. 

c.  Student  understanding  of  training  objectives. 

d.  The  standard  of  living  and  working  conditions. 

3.  Evaluation. 

a.  Feedback  of  results  to  students. 

b.  Conflict  between  preparation  for  ground  school 
and  preparation  for  flights  (28:79). 

Meanwhile,  the  success  rate  achieved  by  students  remains 
at  the  historical  level  of  about  50  percent,  when  measured  as 
a  percentage  of  those  graduating  with  wings  compared  to  those 
who  start  IPTS.'  The  continued  trend  of  suspending  so  many 
students  is  not  only  expensive  and  inefficient  but  is  also 
exacerbating  the  RAAF's  current  shortage  of  pilots. 

Baaeamh  QMe.c.tlyM 

The  first  objective  of  this  research  was  to  develop  a 
valid  instrument  to  measure  the  aspects  of  training  which 
Wing  Commander  Rowe  identified  as  being  critical  to  a 
student's  performance  on  pilots'  course.  These  aspects  were 
learning,  motivation  and  evaluation. 

The  second  objective  was  to  test  the  hypothesis  that 
individuals  of  a  given  ability  level  achieve  a  greater  level 

Ro%m  reported  the  success  rate  for  the  eight  courses 
before  mid-1986  as  approximately  64%  (27:9).  However,  more 
recent  figures  show  a  return  to  approximately  50%  success. 
(See  Appendix  A  for  details.) 
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o£  per£or»ance  If  they  experience  high  levels  of  learning  and 
activation  during  the  pilots*  course  and  evaluation  has  a 
positive  effect  on  them. 


Rfiagarch.flufiatiflng 

Out  of  these  research  objectives  floiied  the  following 
specific  questions: 

1.  Is  the  level  of  learning,  notivatlon  and  evaluation 
experienced  by  Individual  students  positively  related  to 
their  success  on  RAAF  pilot  courses? 

2.  What  other  factors  are  likely  to  Influence  the 
success  of  students? 

3.  Can  student  performance,  as  measured  by  final  course 
position,  be  predicted  from  the  combination  of  measures 
available  from  aptitude  tests  and  measures  derived  from  the 
survey  Instrument? 

4.  What  changes  occur  over  the  period  of  the  training 
course  in  the  level  of  learning,  motivation  and  evaluation 
experienced  by  students? 

5.  What  actions  might  be  taken  to  iBq>rove  the  chances  of 
success  for  Individuals  on  pilots'  courses? 

Scone  of  the  Research 

This  research  Investigated  only  some  of  the  factors 
likely  to  Influence  the  success  of  RAAF  student  pilots.  Wing 
Commander  Rowe  developed  an  extensive  prototype  survey 
instrument  In  his  research  which  sought  to  study  many  more 


areas.  One  important  area  he  would  have  investigated,  which 
the  author  did  not,  was  the  measurement  of  difficulty 
experienced  by  students  in  doing  specific  flying  sequences 
they  face  throughout  the  course.  The  author's  view  was  that 
both  this  subject  and  other  areas  warrant  a  separate  research 
effort. 

This  research,  also,  did  not  study  the  pre-pilot  course 
training  and  experiences  of  the  students.  Variations  in 
these  areas  could  possibly  be  important  in  determining  an 
individual's  success.  However,  the  collection  of  demographic 
data  did  allow  discrimination  with  respect  to  some  prior 
experiences . 


I_L*  LJterature_Reyiew 

Chapter  Ove rv iew 

The  main  aim  of  this  research  was  to  test  the  hypothesis 
that  the  performance  of  individual  students  on  RAAF  Pilots' 
course  was  affected  by  learning,  motivation,  and  evaluation 
experiences  they  encountered  during  the  course.  This 
literature  review  reports  on  research  done  previously  into 
RAAF  Pilot  training,  pilot  training  in  general,  and  into 
related  educational  areas.  The  review  first  examines  the 
general  aspects  of  education  and  training  which  have 
commonalities  with  pilot  training  before  considering  specific 
pilot  training  matters. 

Leaf J3i  ng  The pfj eg 

In  the  context  of  an  educational  process,  learning  has 
been  defined  as  the  acquisition  of  a  behaviour  brought  about 
deliberately,  or  not,  by  the  learning  environment  (10:625). 
The  learning  environment  in  turn  referred  to  the  dynamics  of 
the  instructional  setting  with  an  emphasis  on  learning 
variables,  such  as  the  )«nowledge  of  results  (feedbac)<), 
massed  or  spaced  practice  (11:91).  Learning  was  said  to  have 
taken  place  when  a  relatively  permanent  change  of  behaviour 
took  place  (11:92). 

Conditioning .  Some  learning  theorists  treated  humans  as 
reacting  organisms  and  were  interested  in  the  response  of  a 
human  to  stimuli  in  the  environment.  These  theorists,  who 


could  be  classed  as  behaviour ists,  developed  learning  models 
in  laboratory  settings.  Behaviourists  maintained  that  a 
permanent  change  in  behaviour  could  be  accomplished  by 
conditioning.  At  the  most  basic  level  was  classical 
conditioning.  Classical  conditioning  had  its  roots  in  the 
work  of  the  Russian  physiologist,  Pavlov.  The  process  began 
with  an  unconditioned  response:  Pavlov  used  the  salivation 
response  (unconditioned  response)  which  occurs  naturally  in 
dogs  when  they  are  shown  food  (unconditioned  stimulus).  The 
next  step  was  to  condition  the  subject  to  give  the  same 
response  (conditioned  response)  to  a  different  stimulus 
(conditioned  stimulus)  which  was  associated  in  time  with  the 
unconditioned  stimulus.  Pavlov  used  a  buzzer  when  about  to 
present  food  to  his  subject  dogs  until  the  dogs  eventually 
salivated  at  the  sound  of  the  buzzer  without  any  food  being 
presented.  This  particular  behaviour  had  to  be  reinforced 
periodically  or  otherwise  it  extinguished  or 
disappeared  (3:143). 

According  to  Biggs  and  Telfer,  the  classical 
conditioning  model  was  most  appropriate  for  emotional 
responses  in  humans  (3:144).  Skinner  criticised  it  (he 
called  it  respondent  conditioning)  for  explaining  only  a 
limited  part  of  human  learning:  the  reflexive  behaviours 
(30:503).  As  Telfer  and  Biggs  pointed  out  though  it  can  be  a 
useful  model  in  flying  training.  They  gave  the  example  of  an 
over  anxious  and  timid  student  pilot  who  could  be  helped  to 
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overcome  this  problem  by  ensurina  he  or  she  experienced  other 
more  favourable  emotions  during  each  flying  lesson  to  build 
up  a  pleasurable  association  with  flying  instruction  (35:96). 

The  other  model  of  conditioning  began  with  work  into 
trial  and  error  learning  done  in  1898  by  Thorndike. 

Skinner's  operant  conditioning  (30)  was  an  extension  of 
Thorndike's  line  of  thinking.  The  model  postulated  that 
behaviour  resulted  in  an  outcome.  The  outcome  could  be 
pleasurable  (rewarding),  or  not.  If  behaviour  resulted  in  a 
pleasant  end  then  it  was  more  likely  to  be  repeated  in  the 
future  than  a  behaviour  which  resulted  in  an  unpleasant 
consequence.  The  four  processes  by  which  behaviour  was 
altered  are  listed  below: 

1.  Positive  Re^nf prcemenj: .  Positive  reinforcement 
occurred  when  behaviour  was  rewarded  and  lead  to  a  high 
likelihood  of  repetition  of  the  behaviour. 

2.  Negative  Reinforcement.  Negative  reinforcement 
arose  when  behaviour  led  to  an  avoidance  of  an  unpleasant 
consequence  and  it  also  resulted  in  a  high  likelihood  of 
repetition  of  the  behaviour. 

3.  Extinction.  Extinction  happened  when  a  positive 
reinforcement  was  removed  (behaviour  was  ignored);  it  led  to 
a  lower  probability  of  the  behavior  reoccurring. 

4.  Punishment .  When  behaviour  was  met  with  an 
externally  administered  sanction  the  probability  that  the 
behaviour  would  be  repeated  might  reduce,  but  the 
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consequences  of  using  punishment  to  alter  behaviour  were 
considered  less  predictable  than  extinction  as  a  means  of 
altering  behaviour  (3:148-155;  7:108). 

The  operant  conditioning  model  has  many  educational 
applications.  For  instance,  in  a  classroom  setting, 
modifying  undesirable  behaviour  in  children  can  be  achieved 
by  rewarding  those  children  who  act  in  the  desired  way  (by 
praise,  or  selection  for  special  events  desired  by  all 
children),  while  ignoring  children  who  do  not  behave  as 
desired.  In  this  case,  the  reward  is  a  form  of  positive 
reinforcement  but  starving  children  of  attention  is 
equivalent  to  withdrawing  positive  reinforcement  and, 
theoretically,  leads  to  extinction.  This  example  is 
simplified  and  the  reader  is  advised  to  study  the  references 
for  a  more  extensive  treatment  (3:160-180;  11:94-107;  20:108- 
109 )  . 

Reinforcers  could  be  externally  administered,  or  they 
might  be  internally  derived.  In  the  world  of  flying 
training,  an  instructor  can  provide  positive  reinforcement  by 
praising  the  student  for  correct  actions,  negative 
reinforcement  occurs  for  students  who  pass  a  retest  and 
remove  a  cause  of  anxiety  (anxiety  is  the  negative 
reinforcer).  Telfer  warned,  though,  that  a  negative 
reinforcer  could,  unwittingly,  be  a  source  of  classical 
conditioning  in  the  form  of  unpleasant  emotional  associations 
(35:97).  Extinction  can  only  be  practised  by  an  instructor 
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when  safety  is  not  prejudiced.  Punishment,  including  sarcasm 
and  even  physical  punishment,  may  have  a  place  in  flying 
training  but  unwanted  further  effects  (e.g.,  resentment) 
could  be  induced  when  punishment  is  administered  (3:152-155). 
Unfortunately,  students  may  also  derive  reinforcement  from 
internal  sources  (e.g.,  their  feelings  of  success  or  failure) 
which  may  conflict  with  the  instructor's  strategy. 

Cognition .  Behaviourists  focused  on  responses  to  the 
environment,  treating  the  human  mind  li)<e  a  blac)<  box. 

Another  class  of  theorists  have  attempted  to  explain  human 
learning  in  terms  of  internal  processes.  These  theorists  are 
concerned  about  the  mental  activity  which  accompanies 
learning.  They  believed  that  learning  comes  from  thinl<ing 
rationally  about  a  problem,  from  induction  and  deduction. 
Mussen  et  al  said  that  the  concept  of  cognition  referred  to 
"the  mental  activities  involved  in  the  acquisition, 
processing,  organization  (sic),  and  use  of  Itnowledge 
(20:219)."  Theories  of  cognition  assumed  an  individual  was 
goal-oriented,  or  motivated  to  learn.  The  major  mechanisms 
of  learning  in  Piaget's  cognitive  model,  as  described  in 
Mussen  et  al,  are  listed  below: 

1.  Assimilation.  Assimilation  was  described  as  the 
mental  process  by  which  new  ideas  or  objects  were  interpreted 
in  terms  of  ideas  or  actions  an  individual  had  already 
learned . 
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2. 


When  a  new  object  or  idea  could  not 


be  assimilated  because  there  was  no  obvious  link  to  past 
learning  an  individual  went  through  a  modification  process 
called  accommodation.  Accommodation  could  involve  a 
restructuring  of  concepts  previously  held  as  true  to 
"accommodate"  the  new  fact. 

3.  Equilibration.  An  individual  was  assumed  to  seek  a 
state  of  equilibrium  ,  or  cognitive  harmony,  where  the 
environment  was  fully  assimilated  or  had  been  accommodated . 
When  current  structures  no  longer  explained  away  the 
environment  an  individual  was  said  to  be  out  of  equilibrium 
and  would  seek  to  accommodate  by  changing  his,  or  her, 
understanding  of  the  world  (20:224-225). 

The  application  of  cognitive  models  to  flying  training 
suggests  that,  for  best  learning  and  retention,  the 
instructor  should  upset  the  student’s  equilibrium.  Telfer 
and  Biggs  suggested  four  strategies  to  do  this: 

1.  Surprise .  Present  new  ideas  or  techniques 
unannounced . 

2.  Perplexity.  Ask  questions  which  require  synthesis 
of  previous  material,  induction  or  deduction. 

3. -  BaJJlement.  Ask  questions  which  can  not  be 

answered  by  the  student  at  his  or  her  current  stage  of 
learning . 

4.  ContJ^adictipn .  Present  new  ideas  or  skills  as  a 
contradiction  to  what  is  known  (35:101). 


All  of  these  approaches  put  the  student  in  a  position  of 
disequilibrium  which  the  model  asserted  would  cause 
assimilation  or  accommodation  to  occur.  Unfortunately,  the 
difference  between  the  known  and  the  unknown  which  most 
motivated  learning  varied  for  each  Individual.  Differences 
in  many  of  the  commonly  used  personality  constructs,  for 
example  flexible  versus  rigid,  high  need-achiever  versus  low 
need-achiever  and  introvert  versus  extrovert,  influenced  the 
ideal  degree  of  mismatch  (3:194). 

Conditions  of  Learning 

The  models  of  learning  could  be  used  to  give  instructors 
an  insight  into  the  range  of  ways  in  which  a  student  learns. 
No  one  model  explained  every  learning  situation  but  each  had 
application  to  some  aspect  of  flying  training.  The  degree  of 
learning  which  took  place  in  the  training  environment  was 
also  of  vital  concern  to  the  instructors.  Goldstein  believed 
that  the  degree  of  learning  was  a  function  of  the 
preconditions  of  learning  and  the  conditions  of  practice 
(11:112)  . 

Preconditions  of  Learning.  The  preconditions  of 
learning  referred  to  the  learners'  readiness  to  learn,  that 
is  the  level  of  maturation  and  the  experiences  of  the 
individual,  and  the  learners'  level  of  motivation.  In  the 
RAAF  selection  process  an  individual's  readiness  to  learn  was 
predicted  by  results  in  aptitude  tests  and  interviews  (14). 
However,  the  author  remembers  students  who  were  classified  by 
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the  Commandinq  Officer  (CO)  of  No  1  Flying  Training  School, 
as  being  too  immature  to  do  the  course,  after  they  were 
suspended  for  failures  in  air  work.  Whether  the  CO's 
judgement  was  wrong  or  right,  readiness  to  learn  appears 
likely  to  be  an  important  variable  in  determining  success  in 
a  pilot  training  course. 

Motivation .  Motivation  was  thought  of  as  a  driving 
force  or  level  of  energy  to  act  in  a  certain  way.  Most  human 
behaviour  theorists  maintain  that  the  level  of  motivation 
influences  the  level  of  performance.  For  this  reason 
motivation  has  been  the  subject  of  a  great  deal  of  research. 
Theories  of  motivation  have  been  divided  into  two  categories: 
process  theories  and  content  theories.  Process  theories 
describe  the  way  in  which  motivation  affects  performance. 
Content  theories  describe  the  individual  or  environmental 
factors  which  cause  performance  to  occur  (11:113).  Rowe 
reviewed  the  theories  of  Maslow  and  Vroom  in  his  work  and  he 
discussed  the  application  of  reinforcement  theory  to 
motivation,  therefore  those  theories  have  not  been  repeated 
here  (28:24-25) . 

Goal-Setting .  Another  important  application  of 
motivation  theory  to  the  training  setting  was  goa 1 -sett ing . 
Locke  found  that  a  "harder"  goal  led  to  a  higher  level  of 
performance  than  did  an  "easier"  one  (17:120;  18:326).  A 
Locke  and  Bryan  experiment  indicated  clearly  that  a  specific 
goal  resulted  in  better  performance  than  did  an  exhortation 


to  "do  your  best"  (17:129).  Locke  reported  that  even  when 
the  probability  of  reaching  the  harder  goal  was  less  than 
10%,  this  goal  produced  higher  output  than  did  goals  which 
were  easier  to  reach  (17:120).  For  training  situations,  this 
relationship  was  restated  as:  the  higher  the  performance 
desired,  the  more  specific  must  be  the  objectives  of  the 
training  ( 11: 117 ) . 

Conditions  of  Practice.  Conditions  of  practice  referred 
to  the  situation  under  which  behaviour  was  learned.  Goldstein 
(11:120-127)  listed  six  important  variables: 

1.  Whole  Versus  Part  Learning.  Some  complex  tasks 
were  more  easily  learned  if  the  whole  task  was  broken  into 
smaller  components  and  each  component  was  practised 
separately  (11:120-121).  For  example,  in  flying  training 
students  should  be  taught  elements  of  the  circuit 
individually  before  all  are  combined  into  the  student's  first 
attempt  at  a  complete  circuit. 

2.  Massed  Versus  Spaced  Practice.  There  was  no  "best" 
strategy  for  practising  a  newly  learned  skill.  Although 
distributed  practice,  with  adeauate  rest  periods,  was  often 
favoured  in  research  findings,  when  students  were  likely  to 
forget  critical  responses,  or  the  error  rate  was  likely  to  be 
high,  rest  periods  have  been  shortened  or  eliminated  to  get 
the  best  results  (11:121-123).  Therefore,  a  student  pilot 
might  benefit  from  the  repetition  of  a  new  task  which 
requires  a  complex  sequence  of  steps,  despite  the  fatigue 


generated.  Obviously  though  a  point  is  reached  when  learninu 
stops  if  this  process  is  taken  too  far. 

3.  fiyexJ^sirning .  Overlearning,  or  rote  learning,  was 
defined  as  rehearsal  of  material  or  skills  at  least  as  many 
times  again  as  needed  for  perfect  recall  (3:118). 

Overlearning  freed  space  in  working  memory,  allowing 
performance  to  be  maintained  in  periods  of  emergency  or 
stress  and  was  therefore  very  appropriate  to  cockpit  checks 
and  emergency  procedures  for  pilots  (34:80). 

4.  Knowledge  of  Results.  Knowledge  of  results,  or 
feedback,  has  long  been  known  to  affect  learning.  Biggs  and 
Telfer  stated  simply:  ”.  .  .  all  learning  must  have  feedback 
(3:177)."  Locke's  study  revealed  that  knowledge  of  results 
improved  performance  by  operating  on  motivation  as  a  form  of 
reinforcement  as  well  as  giving  information  to  the  subject 
which  was  useful  in  the  pursuit  of  goals  (18:328).  However, 
Daft  and  Steers  made  the  point  that  no  simple  feedback- 
performance  relationship  existed.  Individual  differences  in 
achievement  needs  caused  different  reactions  to  feedback 
(7:113).  Personality  type,  e.g.,  introvert  versus  extrovert, 
was  also  related  to  a  subject's  response  to  knowledge  of 
results  (3:177).  Despite  the  variability  of  response  to 
feedback  though,  Biggs  and  Telfer  concluded  that  some 
feedback  was  better  than  none  (3:118). 

5*  E.eJ:.eDtie.a.  a  number  of  factors  determined  the 
degree  of  retention  of  learning  over  time.  Goldstein 


postulated  that  retention  of  new  material  was  a  function  of 
the  degree  of  original  learning,  the  meaningfulness  of  the 
material,  and  the  amount  of  interference  from  previously 
learned  material  and  from  activities  occurring  after  the 
learning  had  taken  place  (11:125-126). 

6.  Perception .  Perception  was  defined  as  the  process 
by  which  individuals  screen,  select,  organise,  and  interpret 
stimuli  so  that  the  stimuli  have  meaning.  Perceptual 
selectivity  and  perceptual  organisation  determined  what 
stimuli  were  taken  in  and  what  response  was  made  to  a  given 


stimuli  (7:64). 


The  research  reviewed  indicated 


the  importance  of  many  individual  differences  in  determining 
the  effects  of  learning  variables.  One  method  adopted  to 
overcome  the  variance  of  individuals  was  to  design  the 
training  program  to  suite  the  students  on  an  individual 
level.  Goldstein  suggested  four  strategies  for  matching  the 
training  to  the  individual: 

1.  The  program  could  have  fixed  objectives  which  all 
trainees  met  without  a  fixed  time  scale  for  completion. 

2.  There  could  be  different  programs  for  different, 
homogeneous  groups. 

3.  Individual  differences  could  be  eliminated  by 
branching  to  remedial  programs  when  a  trainee  failed  to  meet 
a  criteria.  The  normal  program  would  then  be  rejoined  when 
the  deficit  was  made  up. 


4.  Instructional  methods  could  be  altered  to  meet  the 
needs  of  the  individual.  This  aoDroach  was  known  as 
aptitude-treatment  interaction  (ATI)  (11:197-200).  The 
difficulty  with  ATI  was  to  match  the  method  and  the  aptitude 
correctly. 

.i.p.§i:rH£tgj_Ei  ygiiesg. 

Just  as  individual  differences  in  trainees  caused 
different  levels  of  performance,  variations  between 
instructors  would  be  expected  to  contribute  to  variation  in 
training  outcome.  Roscoe  and  Telfer  both  suggested  that  the 
instructor  may  be  the  source  of  the  majority  of  variance  in 
pilot  training  (26:173;  35:169). 

Heasurement  of  Teapher  Effectiveness.  A  number  of 
approaches  to  measuring  the  effectiveness  of  teachers  have 
been  taken.  Trent  and  Cohen  stated  that  student  growth  after 
exposure  to  a  particular  teacher  was  the  logical  criterion 
variable  (37:1040-1041).  However,  they  noted  a 
methodological  problem  associated  with  defining  teacher 
competence  in  these  terms.  Their  review  of  1,000  studies  in 
the  literature  in  1967  revealed  only  20  which  used  student 
growth  as  the  criterion  (37:1041).  Instead,  student  ratings 
of  teacher  effectiveness  were  often  used.  In  studies  using 
student  ratings  as  a  criterion  they  found  five  factors 
repeated  consistently: 

1.  Clarity  of  organization,  interpretation  and 
explanat i on ; 
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2. 


Encouragement  of  class  discussion  and  the 
presentation  of  diverse  points  of  view; 

3.  Stimulation  of  students  interests,  motivation  and 
thinking; 

4.  Manifestation  of  attentiveness  to  and  interest  in 
students; 

5.  Manifestation  of  enthusiasm  (37:1044). 

Ryans  further  concluded  that  the  characteristics  of  an 
effective  teacher  were  relative  to  the  situation  where 
measurement  took  place  (29:370).  He  developed  an  instrument 
based  on  observed  teacher  behaviour  and  called  it  the  Teacher 
Characteristics  Schedule.  Ryans  found  reliabilities  between 
0.70  and  0.80  for  a  measurement  scale  of  predictor  variables 
using  the  following  teacher  characteristics: 

1.  Warm,  understanding,  friendly  vs.  aloof, 
egocentric,  restricted  classroom  behavior. 

2.  Responsive,  businesslike,  systematic  vs.  evading, 
unplanned,  slipshod  classroom  behavior. 

3.  Stimulating,  imaginative  vs.  dull,  routine 
classroom  behavior. 

4.  Favorable  vs.  unfavorable  opinions  of  pupils. 

5.  Favorable  vs.  unfavorable  opinions  of  democratic 
classroom  procedures. 

6.  Favorable  vs.  unfavorable  opinions  of 
administrative  and  other  school  personnel. 

7.  Learning-centered  ("traditional")  vs.  child- 
centered  ("permissive")  educational  viewpoints. 

8.  Superior  verbal  understanding  (comprehension)  vs. 
poor  verbal  understanding. 

9.  Emotional  stability  (adjustment)  vs.  instability 
(  29  :388)  . 


Hosenshine  and  Furst,  in  a  review  of  the  literature  in 
1973,  found  teacher  behaviour  variables  to  have  the  following 
correlations  to  student  achievement: 

1.  Clarity.  Teacher  clarity  yielded  significant 
correlations  (r=0.37  to  0.71)  in  all  seven  studies  reviewed 
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where  it  was  used  but  researchers  failed  to  clearly  define 
clarity. 

2.  Variability.  Aqain  this  term  did  not  have  a 
consistent  definition  amonq  researchers,  but  was  generally  a 
description  of  the  approach  taken  by  the  teacher.  Four 
studies,  out  of  four,  found  significant  correlations  (r=0.24 
to  0.54)  with  measures  of  flexibility  or  adaptability.  Two 
studies,  out  of  four,  also  found  significant  correlations 
with  measures  of  the  variety  of  cognitive  levels  of 
discourse . 

3.  Enthusiasm.  Significant  results  were  obtained  in  all 
six  studies  using  this  variable  (r=0.36  to  0.&2). 

4.  Task-orientated  and/or  businesslike.  Significant 
results  were  obtained  in  six  out  of  seven  studies  using  this 
variable  (i=0.42  to  0.61). 

5.  Criticism.  Significant,  negative  relationships  were 
found  in  six  out  of  17  studies  (r=-0.38  to  -0.61).  No  study 
showed  a  significant  relationship  between  mild  criticism  and 
student  achievement  but  10  out  of  the  same  17  studies  showed 
higher  negative  correlations  between  harsher  criticism  and 
performance . 

6.  Teacher  Indirectness.  Measures  of  direct  versus 
indirect  styles  were  developed  by  Flanders  (9:102). 

Although  significant  results  were  seldom  found,  positive 
correlations  favouring  the  use  of  student  ideas  (indirect 
approach)  were  found  in  seven  out  of  eight  studies  (r=0.17  to 


0.40),  and  a  higher  indirect/direct  ratio  were  found  in  11  of 
13  studies  (  27:  156-157)  . 

Summary.  There  are  a  number  of  ways  to  look  at 
instructor  effectiveness.  The  ideal  way  was  thought  to  be  to 
measure  the  growth  in  criterion  behaviour  in  students  as  a 
result  of  exposure  to  an  instructor.  Although  this  method 
could  be  approximately  achieved  in  pilot  training,  since  an 
instructor  sometimes  takes  a  particular  student  through  a 
complete  phase  of  training,  no  formal  means  of  measuring  an 
instructor's  success  currently  exists.  Indirect  measures 
have  been  used  in  educational  studies.  In  educational 
research,  student  ratings  of  instructor  effectiveness  were 
found  to  be  reliable  on  some  measurement  scales. 

E ilot  Tea  m IncL 

Interest  in  improving  the  efficiency  of  pilot  training, 
always  an  expensive  process,  has  a  long  history.  For 
instance,  selection  procedures  in  use  today  have  their  roots 
in  the  tests  developed  to  reduce  the  wastage  rates  during  the 
massive  training  programs  undertaken  in  World  War  II  (14). 
Research  in  the  field  may  have  reached  a  stage  of 
incrementalism;  the  big  steps  having  been  already  taken. 
Computer  searches  of  the  aviat i on/psychology  data  banks 
revealed  little  current  research  into  pilot  training, 
although  some  work  is  still  beina  done  in  the  field. 

Research  can  be  broken  into  two  main  approaches.  One 
direction  has  been  an  attempt  to  develop  better  measures  for 


predictinq  an  individual's  success  on  a  pilot  training 
course.  The  other  direction  has  been  to  attempt  to  establish 
dimensions  along  which  successful  students  differ 
significantly  from  unsuccessful  students.  The  aim  of  the 
first  approach  is  most  applicable  to  the  selection  process. 
The  second  approach  is  more  applicable  to  trainina 
methodologists  attempting  to  improve  the  success  rate  of 
students  once  they  have  been  selected.  As  there  is  a  close* 
relationship  between  selection  and  the  training  program,  some 
studies  had  application  to  both  areas.  For  this  review, 
studies  purely  related  to  selection  have  not  been  reported. 

In  1966,  Smode  et  al  published  a  report  which  assessed 
all  research  data  up  to  that  point  with  implications  for  the 
training  of  pilots.  Although  this  was  a  particularly  wide 
ranging  review  of  literature  in  many  research  fields,  citing 
338  studies,  they  found  few  experimental  research  studies 
incorporating  any  manipulation  of  instructional  variables. 
Their  conclusion  was  that  it  would  be  a  fruitful  area  for 
research  (31:60-65). 

Anxiety.  In  a  study  originally  aimed  at  improving 
selection  success,  Bucky  measured  anxiety  levels  in  US  Navy 
aviation  candidates  at  different  stages  of  their  training 
with  a  self  reporting  test:  the  State-Trait  Anxiety 
Inventory.  Bucky  reported  a  significant  difference  (t=1.96; 
p<0.05)  in  state  anxiety  between  those  who  dropped  out  of  the 
program  at  their  own  request  and  those  who  completed  the 
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training.  Those  with  the  highest  levels  of  state  anxiety 
were  also  found  to  be  likely  to  drop  out  earlier  in  the 
program  (5:29-30).  State  anxiety  has  been  shown  in  other 
studies  to  be  related  to  stress  and  therefore  to  vary  from 
situation  to  situation.  As  previously  discussed,  Telfer  and 
Biggs  suggested  classical  conditioning  as  a  strategy 
instructors  could  use  in  overcoming  high  levels  of  student 
anxiety  (35:96) . 

Delineating  Factors.  In  1976,  King  and  Eddowes  (16) 
reported  on  a  study  conducted  at  Williams  AFB  which  looked  at 
the  similarities  and  differences  between  superior  (top 
quarter  of  graduates),  marginal  (bottom  quarter  of  graduates) 
and  eliminated  pilot  training  students.  The  measurements 
were  made  with  structured  Interviews.  There  were  61  superior 
students,  58  marginal  and  28  students  eliminated  as  a  result 
of  flying  deficiency.  Relevant  significant  results  from  King 
and  Eddowes  study  are  shown  in  Table  I . 

King  and  Eddowes  found  a  mildly  significant  positive 
relationship  (p-value  <  0.10)  between  the  level  of  student 
performance  and  student  assessment  of  the  experience  level 
and  performance  of  the  instructor.  Their  study  did  not  allow 
inferences  to  be  drawn  which  specified  cause  and  effect  but 
the  result  is  interesting,  given  the  methodology  of  the 
current  study. 
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TABLE  I 


Significant  Difference  Dimensions 

Factor  No  of  St ud e n t s_ W ith  Part icu  1  .^r 

Level.  oJ_Fly ing_Training _.Sk i  1 1 

Superior  Marginal  E L iminated 
(N=61)  (N=58)  (N=28) 

1.  Entered  Course  Due 
To  The  Influence  of  Parent 
Or  Relative  In  The  Air 


Force  Or  Who  Is  A  Pilot 

16 

11 

•  4 

f 

2.  Perceived  Training 

Problems ; 

a.  Presolo  Landing 

8 

14 

16 

+  + 

b.  Loss  of  Confidence 

6 

12 

14 

+  + 

c.  Final  Turn  -  Approach 
-  Flare 

2 

8 

13 

+  + 

d.  Air  Sickness 

0 

2 

6 

+  + 

e.  Feeling  of  Pressure 

4 

2 

6 

+ 

3.  Perceptions  of 

Ineffective  IP  Teaching 
Characteristics : 
a.  Poor  Prebrief 

12 

10 

0 

+ 

Inexperienced 

Teacher 

11 

18 

11 

c.  All  Criticism- 
No  Praise  For 
Accomplishments 

8 

17 

10 

+ 

d.  Destroys  Students 

Self  Confidence 

6 

12 

7 

# 

e.  Impatient 

2 

5 

5 

Key:  #  p  <  0.10 

+  p  <  0.05 

++  p  <  0.01 

Note:  1.  King  and  Eddowes  analysed  their  data  using  the  chi 
squared  statistic  but  only  reported  frequencies,  percentages 
and  significance  levels. 

2.  This  table  contains  data  from  tables  3,4  and  8 
reported  by  King  and  Eddowes  (16:8,9,  and  12). 
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SAAf  _P  Llot  _Tra  ininq 

Revision  of  RAAF'  oilot  training  has  been  achieved 
through  an  ongoing  process  of  staff  review,  mainly  within  the 
Flying  Training  Schools  and  Headquarters  Support  Command. 
Studies  of  the  process  by  external  observers  have  been  rare. 
In  the  1970's  two  symposiums  were  held  on  the  subject  of  air 
training.  These  symposiums  brought  together  interested 
parties  from  throughout  the  RAAF  for  an  exchange  of  ideas  on 
all  matters  of  flying  training  at  undergraduate  and  post 
graduate  levels.  No  papers  on  the  success  rate  of  trainee 
pilots  were  presented  at  either  symposium. 

A  major  study  of  the  flying  training  scheme  was 
undertaken  in  1981  (38).  The  objectives  of  the  review  were 
as  given  below: 

1.  Identify  the  skills,  knowledge  and  attitudes 
required  to  perform  the  tasks  of  an  operational  RAAF  pilot 
(to  include  probative  occupational  analysis  of.  the  skills, 
knowledge  and  attitudes  of  an  operational  RAAF  strike  pilot). 

2.  Determine  the  training  systems  which  the  RAAF  could 
adopt  to  train  pilots  from  ab-initio  flying  training  to 
operational  captaincy  in  all  present  RAAF  roles.  The 
examination  of  possible  training  systems  is  to  include  common 
training  for  all  RAAF  pilots  to  wings  standard  and  various 
degrees  of  stream  training. 

3.  Determine  any  requirement  for  pilot  multi-role 
capability  or  potential. 

4.  Evaluate  the  options  identified  in  objective  2  and 
recommend  the  method  which  would- most  efficiently  meet  RAAF 
requirements.  The  evaluation  is  to  include  consideration  of 
possible  force  expansion  requirements  (38:Annex  A). 

As  can  be  deduced  from  the  objectives,  the  study  had  a 
wide  scope  and  placed  high  demands  on  the  two  man  team,  who 
produced  their  final  report  in  eight  months.  The  success 
rate  of  students  on  the  pilot  training  course  was  used  in  the 
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review  as  an  indication  o£  the  throughput  efficiency  of 
various  options.  According  to  the  report,  the  RAAF  had 
accepted  a  success  rate  of  50  percent  as  a  planning  figure 
for  recruiting  trainees.  As  the  report  also  stated,  this  was 
a  particularly  high  figure  given  a  screening,  or  selection, 
procedure  which  allowed  only  6%  of  all  applicants  to  actually 
start  the  course  (38:sectioh  2,  page  3). 

While  that  section  of  the  report  relating  to  suspens i  on.s 
relied  more  on  judgement  than  analysis,  some  gross  measures 
were  quoted.  For  example,  a  study  of  suspension  reason 
versus  phase  in  the  course  when  suspension  occurred  was  made 
for  the  21  courses  conducted  between  1973-1980  (38:section  2, 
pages  3-5).  The  success  rate  over  the  period  was  57.6% 
(implying  42.4%  were  suspended).  Table  II  shows  how  the 
42.4%  suspended  during  the  period  were  categorised.  The 
report  noted  that  categorisation  of  suspensions  was  made 
extremely  difficult  due  to  relationships  suspected  to  exist 
between  categories.  For  example,  a  student  doing  poorly  in 
flying  was  likely  to  concentrate  on  this  aspect  to  the 
detriment  of  ground  school  and  might  have  been  classed 
mistakenly  as  a  ground  school  failure. 
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TABLE  II 


Reason  For  Suspension 

Air  Ground  Own  Pergoncti  Me.di_ca_l 

FaiJ-Ure  Reguest  Qualities 

Percentage 
of  Students 
Starting 
Courses 

1973-1980:  27%  4.3%  7.2%  0.4%  3.5% 

Table  II  showed  that  slightly  over  30  percent  of 
starting  students  failed  air  or  ground  training  assessments 
during  the  period.  The  report  concluded  that  selection 
procedures  needed  to  be  reviewed  to  improve  the  probability 
of  success  of  students  and  that  the  programing  should  be 
altered  to  reduce  peaks  in  student  workloads  {38:section  8, 
page  2).  Neither  of  these  conclusions  is  supported  by 
auantitative  evidence  though  they  may  well  be  based  on  sound 
judgement. 

Dr.  Ross  Telfer,  of  the  University  of  Newcastle, 
undertook  a  limited  study  of  the  instructional  process  within 
the  RAAF  in  1981  (36).  This  was  truly  an  outsider  study.  To 
gather  data  he  administered  separate  questionnaires  to 
samples  of  instructors  and  students.  His  sample  consisted  of 
21  instructors  and  17  students  drawn  from  both  flying 
training  schools.  Some  of  the  issues  covered  by  his 
questionnaire  were  estimates  of  number  of  hours  to  solo; 
difficult  units  of  learning  and  instruction;  perceived 
additional  training  needs  for  instructors;  an  evaluation  of 


present  instructional  standards;  and  suggestions  for  change 
(36:1).  Some  of  his  results  that  are  of  interest  to  this 
study  were: 

1.  47%  of  students  and  38%  of  instructors  reported 
that  there  was  no  need  for  further  training  of  instructors. 

A  further  29%  of  students  and  14%  of  instructors  felt  that 
teaching  experience  by  itself  would  improve  instructional 
ability  (36:5). 

2.  71%  students  and  86%  instructors  rated  intliaht 
remediation  as  effective  (36:6). 

Telfer's  study  was  the  forerunner  to  the  Bonaers/kowe 
study.  The  current  investigation  is  also  a  continuation  of 
that  same  line  of  research. 

Another  study  was  undertaken  in  1983  by  Squadron  Leader 
Stephen  Longbottom  (18).  He  conducted  a  historical  study  of 
suspensions  on  RAAF  pilot  courses.  This  involved  collection 
of  categorical  data  (e.g.  phase  of  training  in  which 
suspension  occurred)  from  all  suspension  reports  available 
for  students  suspended  from  Number  1  to  Number  122  Pilots' 
Course  (courses  conducted  from  1947-1983).  The  data  were 
grouped  according  to  the  changes  that  had  occurred  to 
training  syllabuses  and  type  of  training  aircraft  over  time. 
Comparisons  were  then  made  between  the  various  schemes  in 
terms  of  their  efficiency  in  producina  graduates.  I.onabottom 
found  that  the  proportion  of  students  suspended  in  the  latter 
courses  (Numbers  99-120  Course)  was  significantly  higher  than 


in  all  previous  groupings.  The  higher  proportion  of 
suspensions  did  not  result  in  a  higher  number  of  hours  (cost) 
to  graduate  each  student,  though,  as  students  were  suspended 
earlier  in  the  course  (19:14-16). 

Longbottom  also  concluded  that  a  more  effective 
screening  process  was  needed  to  improve  the  probability  of  a 
student  surviving  the  training.  He  offered  some  empirical 
evidence  for  the  adoption  of  a  flight  screening  program  to 
achieve  this  result.  Courses  1-30  had  been  recruited  as 
aircrew  and  were  separated  into  pilots,  navigators  and  so  on 
after  having  been  assessed  over  15  hours  of  flying 
instruction.  His  measures  showed  this  scheme  to  be  more 
efficient  than  all  subsequent  ones  (19:12-13).  In  fact  a 
USAF  research  project,  using  an  experimental  design, 
suggested  that  the  true  benefit  of  a  flight  screening  program 
was  in  the  experience  and  training  effect  it  generated.  The 
experiment  found  that  additional  hours  (20  hours 

versus  14  hours)  resulted  in  an  even  greater  success  rate  (33:7-3) 

The  final  study  made  on  the  RAAF  pilot  training  course  was 
completed  in  1987  by  Rowe  (28).  The  conclusions  of  that  study 
lead  directly  to  the  approach  taken  in  the  current  study.  The 
questionnaire  administered  by  Bongers  used  open-ended  style 
questions  which  yielded  a  great  wealth  of  qualitative  data  which 
were  not  conducive  to  statistical  analysis  of  any  depth.  Some 
relevant  information  provided  by  Rowe's  analysis  included: 
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1.  79%  students  said  that  overload  impaired  their 
preparation  for  ground  school  or  flights  from  a  slight  to 
moderate  degree. 

2.  32%  students  said  they  were  required  to  learn  material 
to  too  great  a  depth,  mostly  in  meteorology,  aircraft  systems  and 
aerodynamics. 

3.  49%  students  had  no  difficulty  with  any  aspect  of 
flying  instruction,  but  11%  of  the  students  found 
standardisation  among  flying  instructors  to  be  a  oroblem. 

4.  63%  of  students  had  no  difficulty  relating  to  tneir 
flying  instructors,  while  12%  said  they  had  commun  icat  i  ori 
difficulties. 

5.  36%  students  applied  for  pilot  training  to  fly  military 
aircraft.  25%  of  students  saw  their  primary  role  as  a  RAAF 
pilot  to  be  flying  military  aircraft. 

6.  When  asked  what  their  source  of  satisfaction/ 
dissatisfaction  was,  38%  of  students  said  a  sense  of  achievement 
and  a  further  18%  said  the  enjoyment  of  flying. 

7.  Rowe  reported  that  students  gave  significantly  lower 
ratings  (p  =  0.001)  of  the  effectiveness  versus  the  importance 
of : 

a.  mass  briefs, 

b.  preflight  briefings, 

c.  inflight  demonstrations, 

d.  inflight  evaluations, 

e.  inflight  remediations. 
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f.  instructor/student  relationship, and 
q.  the  preparation  and  use  of  teaching  aids. 

8.  One  course.  Number  137  Course,  was  surveyed  at  the  end 
of  IFTS  and  2FTS .  Rowe  found  a  significant  reduction  (p  <  0.5) 
in  the  ratings  these  students  gave  for  the  effectiveness  of  mass 
briefings,  inflight  demonstration,  inflicrht  remediation,  caring 
for  frame  of  mind  and  use  of  teaching  aids  over  the  lenath  ot  the 
course  (28:62-75). 

Summary 

The  literature  on  training  in  general,  and  on  flying 
training  in  particular,  has  consistency  and  direction.  Learning 
theories  have  been  developed  over  many  years  into  two  main  models 
of  the  human  learner.  One  looks  at  the  learner  as  a  reactor  to 
environmental  stimuli  and  the  other  is  concerned  with  internal 
cognitive  processes.  From  the  behavioural  approach  stems  the 
concepts  of  conditioning  and  reinforcement.  The  cognitive 
approach  provides  strategies  for  instruction  and  learning. 

Learning  is  a  function  of  the  learners  readiness  to  learn, 
motivation,  and  the  situation  in  which  learning  takes  place. 
Aptitude  and  experiences  are  determinants  of  readiness  to  learn. 
Motivation  can  be  thought  of  in  a  number  of  ways,  including 
Locke's  approach  which  sees  motivation  as  a  desire  to  reach  a 
goal.  The  learning  situation  is  the  sum  of  instructional  and 
practice  variables. 
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Measurement  of  an  instructor's  effectiveness  can  be  achieved 
using  student  perceptions  so  long  as  the  scales  used  are 
correctly  specified.  Ideally  though,  instructional  effectiveness 
is  measured  by  observing  growth  in  student  criterion  behaviour 
after  exposure  to  an  instructor. 

Past  research  has  identified  differences  between  students 
who  succeed  on  pilots'  course  and  those  who  fail.  Some  of  these 
differences  have  implications  for  the  screening  process  used  to 
select  candidates  for  the  course.  Others  point  to  perceived 
differences  in  treatment  during  the  course.  These  later 
differences  are  the  subject  of  this  study. 


Chaeter^  Overview. 


This  chapter  reviews  the  method  used  to  solve  the 
research  questions  posed  in  Chapter  I.  First,  the  population 
studied  and  the  data  collection  methods  used  will  be 
described.  Second,  the  method  developed  to  measure  the 
constructs  of  interest  to  this  study  will  be  presented. 

Finally,  the  statistical  procedures  used  to  analyse  the  data 
will  be  outlined. 

The  research  questions  posed  in  Chapter  I  required 
collection  o£  measures  of  the  level  of  learning  and 
motivation,  experienced  by  individual  students  on  the  RAAF 
pilots'  course  (1;  4).  As  there  was  no  existing  data  on 
these  measures,  an  instrument  had  to  be  developed  to  collect 
it.  The  aim  of  the  study  was  to  answer  the  research 
questions  by  using  a  correlational  design  which  incorporated 
the  results  of  the  survey  using  an  instrument  specifically 
developed  for  this  project,  the  collection  of  scores  on'  pre¬ 
training  aptitude  tests  for  all  students,  and  collection  of 
the  end  of  course  results  for  as  many  students  as  possible 
within  the  time  constraints  imposed  by  the  thesis  process. 
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These  three  observations  of  the  students  were  spaced 
apart  in  time.  The  aptitude  tests  were  done  at  least  six 
months  before  the  commencement  of  training  for  most 
applicants.  For  graduates  of  the  Defence  Force  Academy,  the 
aptitude  tests  were  taken  approximately  four  years  prior  to 
the  questionnaire.  The  questionnaire  was  completed  by 
students  in  each  of  the  five  phases  of  the  course.  The  final 
observation  due  to  be  taken  at  graduation  from  the  respective 
schools,  varied  in  time  interval  from  the  survey  date 
depending  on  an  individual's  degree  of  completion  of  the 
course  at  the  time  of  survey  administration. 

Population  and  Sample 

The  population  of  interest  for  the  study  was  students 
who  had  been  trained,  or  would  be  trained,  on  the  current 
training  aircraft  types,  and  with  the  current  training 
syllabus.  This  group  included  all  students  from  Number  99 
Pilots'  Course  up  until  the  next  significant  change  which  is 
yet  to  occur  to  the  training  system.  Number  99  Course 
started  training  on  the,  then  newly  acquired,  CT-4  Basic 
Trainers  in  1976  (19;7). 

The  training  system  remained  relatively  stable  from  1976 
until  1987.  However,  females  were  accepted  for  pilot 
training  for  the  first  time  in  1987  and  there  may  have  been 
other  changes  to  the  recruiting  procedures  between  1976  and 
1987.  Therefore,  courses  beginning  in  1987  and  later,  were 
of  primary  interest. 


All  the  students  at  the  Flying  Training  Schools  in  late 
March  and  early  April  1988  were  sampled.  The  students  were 
on  Numbers  143  to  147  Pilots'  Courses,  or  had  been  recently 
suspended  from  a  course.  Students  were  not  given  a  choice 
about  participation  although  a  small  number  of  students  were 
unavailable  for  taking  the  guestionnaire .  The  respondents 
were  identified  solely  by  a  four  figure  code  assigned  by  the 
Directorate  of  Psychology.  Table  III  shows  the  distribution 
of  replies. 
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TABLE  III 
Reply  Breakout 

Number  In  Cate g pry 


1  FTS 

49 

2  FTS 

subtotal 

56 

105 

No  143  Pilots'  Course 

13 

No  144  Pilots'  Course 

18 

No  145  Pilots'  Course 

2  5 

No  146  Pilots'  Course 

22 

No  147  Pilots'  Course 

subtotal 

27 

105 

Married  students 

14 

Single  students 

subtotal 

91 

105 

Directly  from  high  school 

7 

From  civilian  employment 

41 

From  tertiary  educational  institutions 

19 

From  Academy  training 

20 

RAAF  navigators 

2 

RAAF  officers  of  other  categories 

1 

From  the  other  ranks  (RAAF) 

6 

Serving  in  the  RAN 

subtotal 

9 

105 

Female  students 

2 

Suspended  students 

Total  of  returned  questionnaires 

1 

105 

40 


Survey  Instrument 

Since  physical  distance  and  time  available  made 
interview  impossible  and  since  direct  observation  o£  students 
in  flying  training  was  never  possible,  a  survey  instrument 
was  developed  to  measure  the  levels  of  learning  and 
motivation  being  experienced  by  each  student  on  course  at  the 
time  of  administration.  The  instrument  was  based  on  part  of 
Rowe's  prototype  survey  questionnaire  (28:95).== 

Due  to  time  constraints  foreseen  in  developing  a 
suitable  instrument  and  administering  it  in  Australia, 
normally  ideal  research  procedures  were  reversed.  The  survey 
instrument  was  developed  before  a  review  of  the  educational 
and  training  literature  was  completed.  Initial  versions  of 
the  survey  instrument  were  pilot  tested  at  both  Plying 
Training  Schools  in  November/December  1987.  Five  students  at 
IFTS  and  four  from  2FTS  were  chosen  by  the  psychologists  at 
the  respective  schools  to  complete  the  pilot  questionnaire. 
Comments  were  invited  on  the  last  page  of  the  questionnaire. 
These  comments  on  difficult  and  not  applicable  questions 
proved  to  be  invaluable  in  the  development  of  the  final 
version.  Comments  were  also  received  from  experts  in  survey 
research  which  helped  to  prdduce  an  instrument  with,  at 
least,  face  validity.  A  copy  of  the  final  survey  instrument 
is  at  Appendix  B. 

See  items  126  -  171  in  Rowe's  questionnaire 
(28:103  -  107) . 


The  survey  instrument  was  designed  to  measure  the  effect 
of  three  aspects  of  training  thought  to  affect  a  student's 
performance  on  RAAF  Pilots'  Course.  These  factors, 
identified  by  Rowe,  were  learning,  motivation  and  evaluation. 
Rowe's  operational  definitions  of  learning,  motivation,  and 
evaluation  were  used  as  a  framework  to  develop  the  survey 
items  (19:79). 

However,  the  educational  literature  review  gave  new 
insights  into  the  operationalisation  of  these  constructs.  As 
a  result,  items  had  to  be  grouped  in  ways  not  fully 
anticipated  in  the  questionnaire  design  process. 

Consequently,  the  measures  of  interest  changed  from  Rowe's 
three  constructs  to  a  measure  of  the  quality  of  instruction 
and  a  measure  of  the  level  of  motivation. 

Quality  of  Instruction.  The  amount  of  learning  a 
student  experiences  is  assumed  to  be  directly  related  to  the 
quality  of  instruction  received.  It  is  measured  in  the  survey 
instrument  by  items  relating  to: 

1.  the  degree  to  which  the  instructor  uses  standard 
teaching  techniques  (STDTECH), 

2.  the  degree  to  which  instructors  are  perceived  as 
warm  and  caring  by  the  students  (CARBINST), 

3.  the  ease  of  communication  between  instructor  and 


student  (COMMUNIC),  and 


4.  the  level  of  enthusiasm  shown  by  an  instructor 
(ENTHUS) . 

Motivation.  The  level  of  student  motivation  is  measured 
by  items  relating  to: 

1.  processes  and  things  thought  to  influence  motivation 
(MOTIVATE) , 

2.  the  difficulty  of  the  training  goals  perceived  by 
students  (HARDGOAL)^ 

3.  the  clarity  with  which  the  students  perceive  the 
training  goals  (CLEARGOL),  and 

4.  the  perceived  benefit  of  the  feedback  students  are 
given  about  their  progress  towards  the  training  goals 
(KNOWRESU) . 

Attempts  were  made  to  develop  other  scales,  based  on 
constructs  found  in  the  literature  review.  Although  items 
could  be  grouped  adequately  from  a  conceptual  point  of  view, 
the  resulting  scales  often  proved  to  be  too  unreliable  to 
give  useful  insight.  Examples  of  dimensions  which  were  tried 
and  rejected  on  this  basis  were: 

1.  extrinsic  versus  intrinsic  motivation, 

2.  degree  of  positive  reinforcement, 

3.  clarity  of  instruction,  and 

4.  degree  of  professionalism  shown  by  instructors. 

Table  IV  shows  how  items  were  grouped  into  the  scales 

actually  used.  The  symbol  "R”  following  an  item  number 
indicates  that  it  was  reverse  scored  (an  answer  of  "strongly 
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agree"  was  given  a  value  of  1,  "strongly  disagree"  became  a  6 


and  so  on) . 

A  measure  of  reliability  for  each 

measure 

is 

also  shown. 

Reliability  is  a  statistical  analysis  of 

the 

reproducibility  of  a  measurement  variable  made 

up  of  several 

items.  The 

reliability  quoted  in  this  paper  is 

;  known 

as 

coefficient 

alpha  and  it  can  range  between  0.0 

( for  a 

completely 

unreliable  measure)  and  -<-1.0  (for  a 

completely 

reliable  measure). 

TABLE  IV 

Learning  and  Motivation  Variables 

Variable 

Item  Numbers  Makina  Ud  Scale 

C^eif  i_Glent 

STDTECH 

43,  56,  57,  58,  59(R) 

0.66 

CARBINST 

8,  9,  10 

0.67 

COMMUNIC 

36,  37,  38,  39(R) 

0.76 

ENTHUS 

7,  12(R) 

* 

KNOWRESU 

15,  16,  24(R),  34(R),  46 

0.65 

MOTIVATE 

17(R),  19{R),  29,  33, 

42(R),  44,  60(R),  61 

0.67 

HARDGOAL 

28,  32(R),  40,  54 

0.61 

CLEARGOL 

30,  31,  35,  47,  48,  50,  55(R) 

0.77 

*  the  reliability  of  a  two  item  scale  has  no  meaning,  the 
correlation  between  item  7  and  item  12  was  significant 
(r=0.45  and  p<0.001) 


The  literature  review  in  Chapter  2  highlighted  the 
importance  of  the  conditions  of  learning  and  instructor 
effectiveness  in  determining  training  outcomes.  Variables 
developed  from  the  survey  information  were  designed  to 
measure  aspects  of  these  important  influences.  Specific 
descriptions  of  the  variables  are  as  follows: 


44 


1.  STDTECH .  RAAF  flying  instcuctors  are  taught  how  to 
teach  flying  at  the  Central  Flying  School  (CFS),  East  Sale. 
Over  many  years  of  flying  training  certain  standardised 
techniques  have  been  found  to  work  and  these  are  taught  at 
CFS.  The  key  sequence  of  instruction  is  to  demonstrate  a  new 
manoeuvre/  prompt  the  student  through  a  first  attempt  and 
then  allow  the  student  to  perform  the  manoeuvre  without 
assistance.  More  complex  manoeuvres  are  broken  into  parts 
which  are  practised  separately  before  combining  them  into  a 
sequence.  Instructors  are  taught  to  redemonstrate  a 
manoeuvre  if  the  student  does  not  make  a  reasonable  first 
attempt  and  they  should  encourage  the  student  verbally  to 
achieve  the  desired  result.  The  items  combined  under 
STDTECH  attempt  to  measure  the  degree  to  which  students 
perceive  their  instructors  to  use  these  standard  techniques. 

2.  CAREINST.  The  manifestation  of  attentiveness  to  and 
interest  shown  in  students  were  scales  often  used  in  measures 
of  teacher  effectiveness  in  the  literature  (37:1044).  Ryans' 
Teacher  Characteristics  Schedule  used  warm/  understanding  and 
friendly  versus  aloof  and  egocentric  as  one  dimension 
(29:388).  CAREINST  is  a  measure  of  the  degree  instructors  are 
perceived  as  being  warm/  open,  and  concerned  about  their 
students . 


3.  COMMUNIC.  Flying  instruction  is  extremely  personal. 
The  ease  with  which  communication  takes  place  between  the 
instructor  and  the  student  is  an  important  factor  in 
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determining  the  success  o£  the  training  process.  COMMUNIC 
measures  the  ease  of  communication  between  instructor  and 
student  as  perceived  by  a  student. 

4.  ENTHUS .  ENTHUS  measures  the  degree  of  enthusiasm 
for  their  work  that  flying  instructors  display. 

5.  KNOWRESU.  Knowledge  of  results  in  the  learning 
process  ia  the  feedback  to  a  learner  of  the  results  actually 
obtained  compared  to  the  planned  goals.  Items  linked  under 
KNOWRESU  measure  the  degree  to  which  students  perceive  they 
are  getting  this  feedback  from  their  flying  instructors. 

6.  MOTIVATE.  MOTIVATE  is  a  composite  variable  made  up 
of  a  number  of  aspects  of  the  training  which  the  author 
assessed  would  help  determine  levels  of  student  motivation. 
Both  content  and  process  theories  of  motivation  were 
influential  in  the  choice  of  items.  The  items  refer  to  the 
type  of  role  model  offered  by  the  instructor,  the  length  of 
the  course,  and  the  environmental  conditions  the  students 
face  at  work  and  outside  of  work. 

7.  HARDGQAL .  The  level  of  difficulty  the  students 
ascribe  to  the  course  is  measured  by  HARDGOAL. 

8.  CLEARGOL .  Students  may  not  always  appreciate  the 
purpose  of  training  activities  in  general  and  flying 
sequences  in  particular.  CLEARGOL  links  items  which  measure 
how  clearly  the  students  believe  they  see  the  aims  of  flying 
training  activities. 


Two  variables  at  a  higher  level  o£  aggregation  were  also 
defined.  These  were  made  up  by  summing  the  Items  making  up 
variables  defined  In  Table  IV: 

1.  Quality  of  Instruction  (QUALINST)  »  STDTBCH  + 
CAREINST  f  COMMUNIC  +  ENTHUS  (reliability:  coefficient 
alpha«0.82) . 

2.  The  sum  of  all  motivation  var lables ( ALLMOT)  = 
MOTIVATE  +  HARDGOAL  +  CLEARGOL  +  KNOWRESU  (reliability: 
alphasO.84). 

In  summary  the  process  of  finding  reliable  scales  was 
accomplished  mainly  by  the  author  linking  Items  which  were 
related  conceptually  to  a  dimension  suggested  by  the 
educational  literature.  The  scales  were  then  checked  for 
reliability  using  the  RELIABILITY  procedure  provided  by  the 
Statistical  Package  for  the  Social  Sciences,  version  10  - 
SPSSx  (32).  A  reliability  level  of  coefficient  alpha»0.7  was 
to  have  been  the  cutoff  level.  In  practice,  the  rudimentary 
level  of  sophistication  of  the  instrument  forced  the  author 
to  accept  slightly  lower  scores. 

One  other  approach  was  also  adopter*  As  a  confirmation 
of  the  framework  developed  conceptually,  a  factor  analysis 
was  run  on  the  38  Items  which  made  up  the  scales.  SPSSx 
provides  a  procedure,  FACTOR,  which  can  extract  factors  based 
on  maximising  the  alpha  value  of  a  group  of  variables. 
Although  factor  analysis  is  not  recommended  for  situations 
where  the  number  of  cases  is  less  than  about  10  times  the 
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number  of  items  (15:384),  the  analysis  did  confirm  some  of 
the  scales  derived  conceptually.  It  also  helped  identify  a 
new  scale  (COMMUNIC). 

Other  Variables.  Some  other  variables  were  defined  for 
analysis,  as  follo%rs: 

1.  MEMORISE.  Items  62,  63,  and  64  were  added  to  the 
final  survey  instrument  in  an  attempt  to  study  the  way 
students  processed  information  from  short  term  (or  working) 
memory  to  long  term  memory.  Two  items  (items  62  and  63) 
refer  to  coding  techniques,  while  item  64  refers  to  rehearsal 
(3:77).  Although  the  items  individually  have  meaning  for 
analysis,  a  combined  item  (MEMORISE)  was  formed  which  scored 
students  answers  from  zero  (if  a  student  answered  no  to  each 
question)  to  three  (if  a  student  answered  yes  to  each 
question).  Therefore  MEMORISE  measures  the  number  of 
different  techniques  a  student  uses  to  memorise  information 
needed  for  flying  training. 

2.  HOURS .  HOURS  is  a  classification  variable  which 
categorises  students  according  to  the  number  of  flying  hours 
they  had  in  powered  aircraft  before  starting  the  course.  The 


levels  and  definitions  used  are  shown  in  Table  V. 


TABLE  V 


Powered  Aircraft 

Classification  Level 

1 

2 

3 

4 

5 

6 


Plying  Hours 

Pggiaitlan 

<»  5  hours 

>  5  and  <=  35  hours 

>  35  and  <=  70  hrs 

>  70  and  <-  150  hrs 

>  150  and  <=  300  hrs 

>  300  hours 


3.  GHOURS .  GHOURS  classifies  students  according  to  the 
number  of  hours  gliding  they  had  prior  to  the  pilots'  course. 
The  levels  and  definitions  are  contained  in  Table  VI. 


TABLE  VI 

Glider  Plying  Hours 


Classification  Level 

1 

2 

3 

4 

5 


Definition 
<=  1  hour 

>  1  and  <~  5  hours 

>  5  and  <-  15  hrs 

>  15  and  <*  45  hrs 

>  45  hours 


Aptitude  Scores 

Aptitude  tests  are  given  to  all  applicants  for  pilots' 
course.^  Some  of  the  tests  are  given  to  all  officer 
candidates  (the  commission  battery)  and  others  are  specific 


The  author  is  indebted  to  the  Directorate  of 
Psychology  (Air  Porce  Office)  Department  of  Defence, 
(Canberra,  Australia  for  the  information  presented  here  on 
aptitude  testing. 


for  pilot  applicants  (pilot  aptitude  battery).  Results  are 
reported  using  a  stanine  score,  or  a  score  which  compares  an 
individual's  result  to  all  applicants  in  the  previous  five 
years.  Using  this  method  scores  are  placed  on  a  normal 


distribution  as  follows: 


Stanine  9 
Stanine  8 
Stanine  7 
Stanine  6 
Stanine  5 
Stanine  4 
Stanine  3 
Stanine  2 
Stanine  1 


the  following  tests: 


The  "top"  4  percent 
The  next  7  percent 
The  next  12  percent 
The  next  17  percent 
The  next  20  percent 
The  next  17  percent 
The  next  12  percent 
The  next  7  percent 
The  next  4  percent 

The  commission  battery  consists  of 


This  is  a  test  of 


vocabulary  and  ability  to  comprehend  logical  relationships 


between  words. 


Comprehension  of 


written  text  is  measured  in  this  test. 

3.  General  Ability  (B42).  In  this  test  there  are 
verbally  orientated  questions,  applied  arithmetic  or 
"logical"  problems,  questions  about  relationships  between 
pictorial  figures,  and  questions  requiring  identification  of 
the  next  number  in  a  series  of  numbers. 

Pilot  Aptitude  Battery.  The  pilot  aptitude  battery 


consists  of  the  following  tests: 


This  test 


presents  information  pictorially.  Aircraft  are  shown  before 
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and  after  a  stated  manoeuvre.  The  candidate  has  to  choose 
the  correct  picture  to  match  a  described  manoeuvre  after 
being  given  an  initial  position  picture. 

2.  Instrument  Comprehension  (IC).  Information  is 
presented  by  drawings  of  a  compass  and  an  attitude  indicator. 
The  candidate  has  to  choose  a  picture  which  correctly  shows 
the  attitude  of  an  aircraft  given  indicated  instrument 
readings. 

3.  Aviation  Information  (AVINP)  This  test  samples  the 
candidates  aviation  knowledge. 

4.  Complajc  _Coordi oat  1  on_ Test  f  COORD ) .  This  test 
requires  a  candidate  to  centre  a  moving  light  on  a  screen 
using  a  control  column  and  a  set  of  rudder  pedals. 

All  the  stanine  scores  available  for  students  who 
completed  the  survey  instrument  were  added  to  the  database 
containing  the  results  of  the  survey  of  students.  They  were 
then  available  for  combination  with  the  measures  on  learning 
and  motivation  into  a  predictive  model  of  success  on  pilots' 
course.  Two  variables  were  defined  which  combined  multiples 
of  the  aptitude  scores  into  a  single  variable: 

1.  APTITUDE.  APTITUDE  is  the  sum  of  all  commission 
battery  and  flying  aptitude  scores. 

2.  FLYAPT.  FLYAPT  is  the  sum  of  all  the  flying 


aptitude  scores. 


An  independent  measure  of  end  result  for  all  surveyed 


students  was  sought  to  check  the  validity  of  the  theoretical 
model  which  assumed  that  aptitude,  motivation  and  the  quality 
of  instruction  could  be  combined  to  determine  the  final 
result  of  individual  students.  The  form  of  this  measure 
which  could  be  obtained  varied  from  course  to  course  as  a 
result  of  their  different  positions  in  the  training  stream. 

A  normalised  final  mark,  which  combined  2FTS  scores  in  ground 
school  subjects  and  marks  for  flying,  was  used  for  Number  143 
and  Number  144  Pilots'  Courses.  This  mark,  knovm  as  TSCORB 
in  the  computer  program,  resulted  from  fitting  raw  scores 
from  the  previous  five  years  results  into  a  normal 
distribution  with  a  mean  of  50  and  a  standard  deviation  of 
10.  No  final  result  of  any  kind  was  available  for  Number  145 
Pilots'  Course.  For  Number  146  Course  a  categorical  variable 
(RESULT)  was  defined  which  classified  students  into  those  who 
achieved  a  distinction,  credit,  pass,  or  fail  on  completion 
of  No  1  FTS.  A  "pass"  or  "fail"  dummy  variable  (RESULT)  was 
defined  for  No  147  Course.  RESULT  for  No  147  Course 
classified  them  into  those  still  on  the  course  and  those  who 
had  been  suspended  subsequent  to  completing  the 
questionnaire. 

Statistical  Procedures 

The  data  was  analysed  using  the  Statistical  Package  for 
the  Social  Sciences  (SPSS),  version  10,  on  a  mainframe 


computer  at  the  USAF  Institute  of  Technology.  SPSSx  provides 
a  relatively  simple  programming  environment  for  complex 
statistical  procedures.  The  procedures  used  will  be 
described  briefly  below. 

Frequencies.  The  PREQUBMCIBS  procedure  was  used  firstly 
to  check  the  program  was  reading  the  data  correctly.  At  the 
same  time,  the  shape  of  the  distribution  and  the  variability 
of  the  data  was  easily  observed  using  the  histogram  option 
available  with  freguencies  (22:33).  Statistics  collected 
with  the  FREQUENCIES  procedure  enabled  checks  on  the 
normality  of  the  variables,  defined  above,  before  their  use 
in  other  analysis  procedures. 

Correlation.  The  PEARSON  CORR  procedure  was  used  to 
generate  Pearson  correlation  product  moment  correlation 
coefficients  for  all  possible  pairs  of  answers  from  the 
survey.  The  main  purpose  of  producing  this  large  matrix  was 
to  get  an  insight  into  inter-relationships  between  items  and 
to  get  an  Indication  of  the  complexity  of  those 
relationships.  The  use  of  Pearson's  correlation  in  this 
circumstance  was  thought  Justified  while,  at  the  same  time, 
noting  Nle  et  al's  caution  about  its  use  with  ordinal-level 
measurements  (21:276).  The  PEARSONS  CORR  procedure  was  also 
used  to  investigate  relationships  between  the  variables 
created  for  analysis  and  defined  above. 

ANOVA.  Analysis  of  variance  (or  ANOVA)  is  a  statistical 


procedure  for  the  identification  of  relationships  between 


predictor  variables  and  criterion  variables.  Using  AMOVA 
techniques,  the  variation  in  criterion  variables  is 
partitioned  into  component  parts  attributable  to  the  model 
predictor  variables  and  residuals (15: 273 ) .  SPSSx  procedure 
ONEWAY  produces  a  one-way  analysis  of  the  variance  in  a 
single  continuous  criterion  variable  for  various  levels  of  a 
single  grouping  (or  categorical)  variable.  By  comparing 
within  group  variability  about  the  mean  of  the  criterion  to 
the  variability  between  the  group  means  for  the  criterion, 
any  real  differences  between  group  answers  can  be  highlighted 
(22:110).  Multiple  comparison  techniques  are  necessary,  once 
a  difference  has  been  detected,  to  identify  the  particular 
groups  which  differ  by  a  statistically  significant  amount. 
Tukey's  method  of  multiple  comparison  selects  a  critical 
distance  betvreen  the  means  which  has  a  probability  of  alpha 
of  causing  a  conclusion  that  a  difference  between  groups 
exists  when  in  fact  none  does.  The  default  value  of 
alpha»0.05  was  used. 

Rftqceaaton 

The  nature  of  relationships  between  predictor  and 
criterion  variables  can  be  analysed  using  regression 
techniques.  Kachigan  summarised  the  objectives  of  regression 
as  follows: 

1.  Regression  can  be  used  to  determine  whether  a 


relationship  exists  between  two  variables. 


2.  Regression  allows  the  description  of  the  nature  of 
the  relationship  (assuming  one  exists)  In  the  form  of  a 
mathematical  equation. 

3.  The  degree  of  accuracy  of  the  mathematical  model 
developed  by  regression  can  be  stated  explicitly. 

4.  In  multiple  regression,  the  relative  importance  of 
predictor  variables  in  their  contribution  to  criterion 
variance  can  be  determined  (15:239). 

Nie  et  al,  further,  suggest  that  multiple  regression  can 
be  used  to  control  for  other  confounding  factors  while 
determining  the  contribution  of  one  particular  variable  or  a 
subset  of  variables  (21:321).  This  is  an  enhancement  of  the 
fourth  use  suggested  by  Kachigan.  Regression  was  used  in 
this  research  for  all  these  purposes. 


This  chapter  presents  an  analysis  and  interpretation  of 


the  data  collected  in  the  research  process.  The  chapter 
begins  by  discussing  the  results  of  statistical  analysis  of 
the  survey  instrument.  Some  interesting  findings  about  the 
aptitude  scores  are  discussed  next.  Pinally,  the  results  of 
analysis  of  relationships  bet%<een  the  predictor  variables, 
derived  from  the  survey  instrument,  and  the  end  of  course 
results  are  reported  which  leads  naturally  to  a  discussion  of 
the  validity  of  the  approach  taken  in  the  study. 

Research  Objectives 

Before  discussing  the  results  of  the  survey,  a  reminder 
of  the  objectives  of  the  research  is  appropriate.  The  first 
objective  %ras  to  develop  a  valid  instrument.  Therefore,  a 
large  proportion  of  the  analysis  was  devoted  to  the  question 
of  validity.  The  second  objective  was  to  test  the  hypothesis 
that  individual  students,  with  a  given  aptitude  score, 
perform  at  a  level  determined  by  the  learning,  motivation  and 
evaluation  experiences  they  undergo  during  the  pilots' 
course.  These  objectives  were  mutually  dependent;  the  second 
objective  could  not  be  achieved  without  success  in  the  first 
and  the  validity  of  the  instrument  was,  at  least,  partly 
proven  by  achieving  success  in  the  second.  The  first 


analysis  task,  then,  was  an  assessment  of  the  measurement 
instrument. 

Primary  Predictor  Variables 

The  process  of  defining  scales  to  measure  levels  of 
motivation  and  the  quality  of  instruction  was  fully  described 
in  Chapter  III.  In  summary  the  aim  of  the  survey  instrument 
was  to  reliably  measure  STDTBCH,  CARBINST,  COMHUMIC, 

KNOWRBSU,  HARDGOAL,  MOTIVATB,  and  CLBARGOL.  Demographic  data 
were  also  collected  for  their  potential  use  In  analysis. 

Preauencv  Distribution  of  Primary  Predictor  Variables. 

The  first  step  In  the  analysis  was  to  derive  descriptive 
statistics  for  the  primary  variables  defined  in  Chapter  III. 
Examination  of  the  frequency  distributions  of  these  variables 
was  necessary  before  deciding  how  they  could  be  used  in 
latter  analysis.  The  main  statistics  of  the  primary 
variables  are  shown  in  Table  VII. 


TABLE  VII 


Statistics  For  Primary  Variables 


aatlaliifi-JMaiae. 

Mean 

m  Pev 

Min 

Max 

tl 

STDTBCH 

4.6 

0.6 

2.8 

6.0 

105 

CARBINST 

4.6 

0.8 

1.7 

6.0 

105 

COMHUNIC 

4.6 

0.9 

2.5 

6.0 

105 

KNOWRBSU 

4.5 

0.7 

2.6 

5.8 

105 

HARDGOAL 

4.1 

0.7 

2.0 

5.8 

105 

MOTIVATE 

4.0 

0.6 

2.2 

5.0 

105 

CLBARGOL 

4.4 

0.7 

2.1 

5.8 

105 

QUALINST 

4.7 

0.6 

3.2 

5.7 

105 

ALLMOT 

4.5 

0.6 

2.8 

5.7 

90 
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The  similarity  of  frequency  distributions  for  these 
primary  variables  is  apparent  in  Table  VII.  The  means  are 
all  close  to  the  seventy  fifth  percentile  of  the  allowed 
range  (1  to  6)  and  the  standard  deviation  of  each 
distribution  is  approximately  equal.  The  distributions  were 
also  bell-shaped  and  skewed  left  (i.e.,  the  tail  extends 
further  towards  the  lower  end  of  the  scale  than  the  upper 
end).  Therefore,  most  students  were  happy  with  the  way  they 
were  taught  to  fly  and  they  were  satisfied  with  their  level 
of  motivation.  However,  for  each  measure  some  students  have 
much  lower  scores,  or  levels  of  satisfaction.  The 
hypothesis  this  research  set  out  to  prove  could  be  restated 
as:  those  students  with  low  scores  on  the  scales  listed  in 
Table  VII  would  be  more  likely  to  perform  poorly  in  a 
subsequent  independent  measure  of  student  performance. 

Frequencies  for  Other  Variables.  Statistics  for  other 
variables,  defined  in  Chapter  III,  were  also  obtained. 
Results  of  interest  were  as  follows: 

1.  MEMORISE.  All  students  reported  using  at  least  one 
of  the  memorising  techniques  listed  in  the  questionnaire. 
Sixteen  (15%)  reported  using  one  technique.  Forty  one  (39%) 
said  they  used  two  of  the  techniques.  Forty  seven  (45%) 
answered  that  they  used  all  three  techniques.  One  student 
failed  to  answer  all  the  questions  on  memory  techniques. 

2.  HOURS .  Fifty  students  (48%)  had  5  hours,  or  less, 
experience  in  powered  aircraft  before  the  course.  Twenty 
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three  (22%)  had  from  6  to  35  hours  experience.  Sixteen  (15%) 
had  36  to  70  hours.  Mine  (9%)  had  71  to  150  hours  and  the 
other  seven  students  had  more  than  150  hours. 

3.  GHOURS .  Most  students  (81  or  77%)  had  less  than  one 
hour's  gliding  experience.  Six  students  had  from  1  to  5 
hours,  nine  had  from  6  to  15  hours;  six  from  16  to  45,  and 
three  had  more  than  45  hours  in  gliders. 

The  information  collected  on  memorising  techniques  was 
purely  descriptive.  With  hindsight,  this  information  would 
have  been  more  valuable  if  students  had  also  been  asked,  for 
example,  to  state  the  techniques  they  had  been  acquainted 
with  as  well  as  those  techniques  they  used.  The  information 
on  flying  experience  prior  to  the  course  was  useful  in  later 
analyses.  A  relatively  large  percentage  of  students  with 
little  or  no  previous  flying  experience,  about  half  the 
total,  was  noted  at  this  stage. 

Relationships  Between  The  Primary  Variables  .  The  next 
research  step  was  to  investigate  any  relationships  between 
the  primary  variables.  Ideally,  as  the  primary  variables 
were  designed  to  be  measures  of  different  concepts,  they 
should  have  had  little  or  no  correlation  with  each  other.  In 
other  words,  they  should  have  been  capable  of  discrimination. 
As  a  corollary  to  this  requirement,  measures  of  similar 
concepts  should  have  been  more  related  to  each  other  than 
they  were  to  dissimilar  concepts.  The  correlation 
coefficients  (Pearson's  r)  for  the  primary  variables  are 


59 


shown  in  Table  VIII.  Table  IX  contains  correlation 
coefficients  between  other  variables  of  interest.  The 
significance  of  correlations  indicates  the  probability  of 
their  being  no  relationship  between  the  variables  In 
question. 

TABLE  VIII 

Correlation  Table  For  Primary  Variables 


Primary 

STPTBCH  ! 

CARBIMST  CQMMUiilg 

KNOWRESU 

HARJfflQAL  MOTIVATE 

Yaciabie 

STDTECH 

1.0 

CARE INST 

0.144- 

1.0 

COMMUNIC 

0.174- 

0.53* 

1.0 

KNOWRESU 

0.37* 

0.46* 

0.43* 

1.0 

HAROGOAL 

0.30* 

-0.04 

0.13* 

0.06 

1.0 

MOTIVATE 

0.36* 

0.36* 

0.261 

0.58* 

0.31*  1.0 

CLEARGOL 

0.46* 

0.32* 

0.29* 

0.68* 

0.09+  0.56* 

Key: 

* 

p  <«  0.001 

i  - 

p  <*  0.01 

4-  - 

p  <«  0.1 

TABLE  IX 

Correlation  Results  For  Other  Variables 


Yflxlablca 

Pearson's  r 

B-.=-XalEg. 

QUALINST  with  ALLMOT 

0.60 

<  0.001 

IDA  with  AGE2 

-0.11 

0.13 

FTS  with  AGE 

0.04 

0.36 

The  relationships  shown  in  Table  VIII  indicate  the 
source  of  possible  difficulties  in  using  these  measurement 
variables  with  sophisticated  analysis  techniques.  There  are 
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significant  correlations  bet«/een  most  of  the  variables.  The 
correlations  between  CARBINST  and  COMMUNIC,  and  between 
KMOVRBSU  and  MOTIVATE  are  relatively  high.  Only  HARD60AL 
shows  the  discriminatory  poi^er  desired  in  predictor 
variables.  High  correlations  between  the  predictor  variables 
reduce  their  potential  to  find  significant  results  in 
regression  modelling,  vdiich  is  an  important  analysis  tool  in 
this  research  (22:164).  Table  IX  sho«rs  that  the  benefit  of 
an  increase  in  reliability  (see  Chapter  III)  gained  by 
creating  QUALINST  and  ALLMOT  was  almost  completely  offset  by 
a  loss  of  discrimination  between  the  measures. 

Table  IX  also  contains  the  results  of  hypothesis  tests 
about  the  relationships  between  Pilots'  Course  number  (IDA) 
and  age  at  the  start  of  the  course  (AGB2)/  and  the  number  of 
the  flying  training  school  (FTS)  and  a  reclassification  of 
age  at  the  start  of  training  (AGB).  The  results  indicate 
that  the  null  hypothesis  (i.e.,  there  is  no  relationship) 
cannot  be  rejected.  These  particular  tests  were  carried  out 
in  conjunction  with  the  next  step  in  analysis. 

Variance  Of  The  Primary  Variables  Across  Groups.  One  of 
the  research  questions  posed  in  Chapter  I  was:  What  other 
factors  are  lllcely  to  influence  the  performance  of  students? 

Demographic  information  collected  with  the  questionnaire 
allowed  the  variance  in  the  primary  variables  to  be  separated 
into  components  using  ANOVA  techniques.  Factors  which  helped 
explain  the  variance  in  the  primary  variables  had  potential 
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to  explain  the  difference  in  performance  of  students/ 
therefore/  some  effort  %>as  exhausted  in  searching  for 
predictors.  Table  X  contains  significant  relationships  found 
In  this  %«y  between  the  primary  variables/  listed  above,  and 
certain  groupings  derived  from  the  demographic  data.  The 
analysis  model  used  in  each  case  consisted  of  a  single 
categorical  variable  as  a  predictor  and  a  single  primary 
variable  as  a  criterion.  The  relevant  hypothesis  test  is 
that  all  group  means  are  the  same/  versus  an  alternative  that 
at  least  one  of  the  means  is  different  to  the  others.  For 
example,  using  this  analysis  technique,  pilots'  course  number 
can  be  used  as  a  grouping  variable  to  determine  whether 
students  making  up  each  pilots'  course  gave  the  same 
responses  to  items  forming  the  variable  MOTIVATE,  or  some 
courses  differed.  The  test  statistic  uses  the  P- 
distribution.  An  alpha  of  0.05  was  chosen  as  a  cut-off  for 
deciding  which  results  were  significant. 

Table  X  contains  only  statistically  significant  results. 
Results  for  the  remaining  criterion  variables  can  be  found  in 
Appendix  C.  The  criterion  variables  analysed  using  this 
approach  included  all  the  primary  variables  listed  in  Table 
IV,  plus  QUALIHST,  ALLMOT,  APTITUDE  and  PLYAPT. 

Grouping  (categorising)  the  data  in  other  ways  generally 
failed  to  uncover  significant  differences  between  groups  (see 
Appendix  D).  Categorical  variables  tested,  other  than  those 
sho%m  in  Table  X,  included  prior  occupation  as  indicated  by 
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iten  3,  nazxiage  status  as  indicated  by  item  5,  number  of 
H  hours  in  po%fered  aircraft  and  gliders  as  classified  by  the 

variables  HOURS  and  GHOURS  defined  in  Tables  V  and  VI,  and 
finally  POTENT  (a  classification  variable  which  grouped 
PI  students  into  five  levels  according  to  their  score  in 

PLYAPT).  The  only  significant  result  was  a  model  using  prior 
occupation  (PRIOROCC)  to  predict  STDTECH. 
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TABLE  X 


Significant  Differences  Across  Groups 


eziatta  Ptffb  gf  F 


COURSE  t  (143-147) 

KMOffRBSU 

4.47 

0.002 

COURSE  * 

HARDGOAL 

2.50 

0.047 

COURSE  f 

MOTIVATE 

11.23 

0.000 

COURSE  t 

CLEARGOL 

3.30 

0.014 

COURSE  t 

ALLMOT 

8.03 

0.000 

PTS  #  (1  OR  2) 

BNTHUS 

5.92 

0.017 

PTS  t 

KNOimBSU 

8.02 

0.006 

PTS  i 

HARDGOAL 

8.07 

0.005 

PTS  I 

MOTIVATE 

29.35 

0.000 

PTS  t 

CLEARGOL 

7.66 

0.007 

PTS  i 

ALLMOT 

19.67 

0.000 

AGE2  (1-6)  * 

COMMUHIC 

2.62 

0.029 

AGB2 

KNOVRBSU 

3.51 

0.006 

AGE2 

MOTIVATE 

2.85 

0.019 

AGE  2 

CLEARGOL 

2.44 

0.040 

AGE2 

ALLMOT 

3.76 

0.004 

AGB2 

APTITUDE 

2.44 

0.041 

AGE  (1-3)  ** 

CARBINST 

3.38 

0.038 

AGE 

COMMUHIC 

4.44 

0.014 

AGE 

KNOWRBSU 

5.18 

0.007 

AGE 

MOTIVATE 

4.78 

0.010 

AGE 

CLEARGOL 

3.57 

0.032 

AGE 

ALLMOT 

6.01 

0.004 

AGE 

QUALIMST 

4.68 

0.011 

AGE 

APTITUDE 

6.25 

0.003 

*  AGB2  is  derived 

from  the  answer  to 

item  2  of 

the 

questionnaire.  (An 

answer  of  1  >  17, 

2  -  18-19, 

3  - 

20-21, 

-  22-23,  5  -  24-25, 

6  -  26  -  27) 

**  AGE  categorises  the  age  of  students  into  three  categories: 
1  >  an  age  of  19  or  less,  2  «  20  -  21  year's  old,  3  >  22  and 
older. 
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Table  X  indicates  that  grouping  the  students  by  Course 
Muodber  or  age  helped  to  explain  significant  amounts  of  the 
variance  in  some  predictors.  This  data  failed  to  provide 
evidence  in  support  of  other  relationships. 

Interestingly,  the  significant  differences  were  found 
mostly  in  aieasures  conceptually  related  to  motivation  and  Tiot 
in  the  quality  of  instruction  measures.  This  result,  by  the 
way,  was  consistent  with  the  author's  experience.  The 
quality  of  instruction  is  likely  to  be  relatively  homogeneous 
as  instructors  are  trained  at  Central  Plying  School,  which 
uses  a  very  standardised  teaching  procedure,  and  the  decision 
to  assign  Instructors  to  a  particular  PTS  is  not  specifically 
made  on  ability  criteria.  Motivation,  on  the  other  hand, 
might  be  expected  to  vary  over  a  15  month  course  with  five 
distinct  phases. 

Course  Differences.  Another  research  question,  posed  in 
Chapter  I,  was:  What  changes  occur  over  the  period  of  the 
training  in  the  level  of  learning,  motivation  and  evaluation 
experienced  by  the  students?  The  question  could  not  be 
answered  conclusively  using  this  experimental  design.  Table 
X  provides  indirect  evidence  to  support  the  theory  that 
changes  do  occur  over  the  course  as  the  sample  included  one 
course  in  each  phase  of  training  at  one  moment  in  time.  With 
PTS  as  the  predictor,  the  relationships  are  more  significant 
but  course  number  and  PTS  are  related  in  this  study  since  Nos 
143  to  145  Courses  were  at  No  2  PTS  and  Nos  146  and  147 
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Courses  were  at  Ho  1  PTS.  As  will  be  discussed,  under  the 
section  on  leultiple  conparisons,  students  at  No  1  PTS  scored 
higher  than  students  at  Mo  2PTS  on  variables  which  showed  a 
significant  contrast  bett#een  the  two  schools. 

Age  Differences.  The  results  for  age  at  comnencesient  of 
the  course  are  also  interesting.  AGB2  %»s  defined  by  the 
anstfer  to  survey  itea  2.  The  results  in  Table  X  show  that 
age  had  a  significant  bearing  on  student  answers  to  the  j 

survey  in  both  quality  of  instruction  and  motivation 
variables.  Age  also  explained  a  significant  portion  of  the 
variance  in  their  aptitude  scores.  Prom  this  result,  age  | 

would  be  expected  to  be  significant  as  a  predictor  variable 
for  success  on  the  course. 

ANOVA  was  useful  to  find  which  categorical  variables  j 

were  significant  in  explaining  variance  in  the  primary 
variables.  However,  the  procedure  does  not  show  which  levels 
of  the  predictors  are  significantly  different  from  other  | 

levels.  Por  example,  the  analysis  does  not  reveal  which 
courses  are  truly  different  to  others  in  levels  of  KMOWRBSU. 

Multiple  comparison  techniques  are  required  to  make  this  | 

decision. 

Multiple  CompflglgQn  AnaiyaAg-gi .aignllAcant  AMQVA 

Results.  Tukey's  HSO  (honestly  significant  difference)  | 

method  of  multiple  comparison  was  chosen  to  compare  the  mean 
scores  of  each  group  on  a  variable  by  variable  basis.  A  cut¬ 
off  of  alpha  *  0.05  vras  used  to  determine  which  means  truly  | 
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differed.  The  significance  level  of  the  multiple  comparison 
test  was  also  "protected"  by  only  testing  variables  with  a 
significant  overall  F-test  (15:306).  Table  XI  shows 
comparisons  by  course. 


TABLE  XI 

Comparison  Across  Courses 
Cgucae  I  Mean  Response  For: 


KMOHBfiflU 

HARDGOAL 

MOTIVATE 

CLEARGOL 

ALLMOX 

143 

4.58 

3.75 

3.96 

4.51 

4.59 

144 

3.96* 

3.79 

3.39* 

3.97* 

4.03* 

145 

4.46 

3.99 

3.77+ 

4.25 

4.40+ 

146 

4.61 

4.17 

4.14 

4.52 

4.71 

147 

4.78 

4.36 

4.37 

4.64 

4.89 

Notes : 

(*)  Tukey's 

HSO  test 

found  that 

the  mean 

for  No 

144  Course  was  significantly  lower  than  Nos  143,  146  and  147 
Courses  in  MOTIVATE  and  ALLMOT,  than  Nos  146  and  147  Courses 
in  KNOVRESU,  and  No  147  in  CLEARGOL. 

(-»■)  No  145  Course  was  found  to  be  significantly 
lower  than  No  147  in  MOTIVATE  and  ALLMOT. 


The  mean  scores  for  KNOWRESU,  MOTIVATE,  CLEARGOL  and 
ALLMOT  in  Table  XI  would  follow  a  "J"  shaped  curve  if  plotted 
against  the  course  number  in  ascending  order.  Students  in  No 
147  Course,  who  were  at  the  beginning  of  their  course,  have 
the  highest  scores.  Scores  decrease  as  course  number 
decreases  until  reaching  a  minimum  at  No  144  Course  (in  phase 
4  at  the  time  of  the  survey).  In  all  measures  but  HARDGOAL, 
No  143  Course  scores  higher  than  No  144  Course.  The  trend  of 
these  marks  makes  intuitive  sense  since  students  beginning 
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their  course  ere  relatively  untested  and  likely  to  be  highly 
Mtivated.  Experiences  on  the  course  are  likely  to  make  them 
more  critical  of  themselves  and  the  training  environment. 

The  jaa4>  upwards  in  score  for  students  who  have  almost 
completed  the  course  (Mo  143  Course)  could  be  associated  with 
an  increase  in  self  confidence  and  being  able  to  "see  the 
light  at  the  end  of  the  tunnel".  HAROGOAL  does  not  show  this 
improvement.  Perhaps  this  is  because  the  final  flying  tests 
were  still  to  be  done  by  most  students  in  No  143  Course  at 
the  time  of  the  survey.  The  differences  in  MOTIVATE  are 
probably  the  result  of  differences  in  satisfaction  with 
living  and  working  conditions.  Many  2PTS  students  commented 
about  the  living  conditions  at  Pearce.  The  purpose  of  this 
discussion  is  to  explain  the  intuitive  sense  of  the  results 
and  not  to  state  the  causes  of  any  trends.  In  fact/  only  the 
results  marked  with  an  "*"  or  are  significantly 
different.  A  proper  longitudinal  study  would  be  required  to 
trace  the  true  pattern  of  motivation  for  a  particular  course. 


TABLE  XII 


Comparison  Across  Age  At  The  Start  Of  Training 


Aafi. 

COMMUNIC 

Mean  Response  For 

KMOWRE8U  MOTIVATE 

• 

a. 

CLKARGOL 

ALLMOT  APTITUDE 

17 

5.5 

4.2 

3.8 

4.2 

4.4 

42.0 

18  -  19 

5.0 

4.9* 

4.3* 

4.7 

4.9* 

42.7* 

20  -  21 

4.5 

4.4 

3.8 

4.3 

4.4 

44.5 

22  -  23 

4.6 

4.4 

3.9 

4.3 

4.4 

47.5 

24  -  25 

4.0 

4.8 

4.2 

4.7 

4.8 

47.3 

26  -  27 

4.8 

4.1 

3.8 

4.1 

4.3 

46.9 

Mote :  ( 

»)  Tukey 

's  HBO  method  revealed  that 

students 

vdio 

were  18  -  19  years  old  at  the  start  of  training  were 
different  to  20  -  21  and  26  -  27  year  olds  in  KNOWRBSU,  to 
20  -  21  year  olds  in  MOTIVATE,  to  20  -  21,  22  -  23  and 
26  -  27  year  olds  in  ALLMOT,  and  finally  to  22  -  23  year  olds 
in  APTITUDE. 


The  differences  in  scores  for  students  of  various  ages 
are  shown  in  Table  XII.  Ho%#ever,  the  imbalance  in  the  age 
distribution  of  students  under  training  caused  some 
difficulties  for  interpretation  of  these  results. 
Reclassification  of  the  age  variable  gave  three  more  nearly 
equal  groups,  as  shown  in  Table  XIII. 

TABLE  XIII 

Reclassification  Of  The  AGE  Variable 


AS£Z 

U 

AGE 

n 

17 

2 

18  -  19 

27 

17  -  19 

29 

20  -  21 

33 

20  -  21 

33 

22  -  23 

25 

22  -  27 

42 

24  -  25 

8 

26  -  27 

9 
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Regrouping  the  students  also  gave  a  clearer  picture  of 
the  way  a  student's  age  at  the  start  of  training  can 
influence  student  scores.  As  can  be  seen  in  Table  XIV,  the 
students  in  the  17  -  19  year  grouping  were  higher  in  all 
scores  derived  from  the  survey  Instrument,  yet  lower  in 
officer  aptitude,  than  older  students.  At  the  same  time, 
there  are  no  significant  differences  in  the  mean  scores 
between  20  -  21  year  olds  and  those  22  and  above  for  any  of 
the  variables  in  Table  XIV.  The  cause  of  different  scores  on 
the  survey  instrument  cannot  be  determined  from  the  study. 

Prior  Occupation.  Three  students,  RAAP  officers  from 
non-GD  categories,  rated  STDTBCH  lo%ier  than  every  other 
group.  The  reason  why  these  officers  should  feel  differently 
to  the  other  students  is  not  apparent  from  the  data  analysis. 
In  addition,  the  small  number  of  students  in  this  group  means 
that  only  a  low  level  of  confidence  could  be  placed  in  any 
inferences  made  from  the  result. 
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TABLE  XIV 


Coaparlson  Across  Different  Levels  Of  AGE  i 

Variables  Mean  Response  For  Bach  Aae  Group;  8iq. 

17  -  19  20  -  21  22  -  27 


(1) 

(2) 

(3) 

J 

CARBINST 

4.8 

4.6 

4.3 

1 

3 

COMMUNIC 

5.0 

4.5 

4.5 

1 

2 

& 

3 

KNOVRESU 

4.8 

4.4 

4.4 

1 

2 

& 

3 

MOTIVATE 

4.2 

3.8 

3.9 

1 

2 

& 

3 

CLBARGOL 

4.7 

4.2 

4.3 

1 

2 

1 

ALLMOT 

4.9 

4.4 

4.4 

1 

2 

& 

3 

QUALINST 

4.9 

4.6 

4.6 

1 

2 

& 

3 

APTITUDE 

42.7 

44.5 

47.3 

1 

3 

Mote:  1  :  2  &  3  is  read:  the  mean  response  for  age  in  column 
1  (17  -  19  years  old)  is  significantly  different  to  the  ^ 

response  for  age  in  columns  2  (20-21  years  old)  and  column 
3  (22  and  above )^  using  Tukey's  HSD  methods 


ic tive  Piopftit  Us  of  J 

start  of  Pilots*  Course.  Age  was  possibly  acting  as  a 
confounding  variable  since  there  did  not  appear  to  be  a  sound 
conceptual  reason  for  its  affect  on  the  primary  variables.  J 

Therefore,  measurement  of  the  relative  contribution  of  course 
number  and  age  in  explaining  the  variance  in  these  primary 
measures  seemed  to  be  a  logical  next  step.  Least  squares  J 

regression  was  the  ideal  tool  for  this  analysis.  For  a 
regression  analysis,  course  number  can  be  thought  of  as  a 
defacto  "position  in  the  course”  variable,  with  students  in 
Number  143  Course  near  completion  and  students  in  higher 
numbered  courses  equally  spaced  behind  to  Number  147  Course 
at  the  beginning  of  the  course.  Therefore,  regression  is  a 
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suitable  analysis  tool  as  the  predictor  variables,  IDA  (or 
Course  Number)  and  AGB2  (or  age  a  start  of  the  course)  were 
at  least  ordinal  data  and  the  criterion  (primary)  variables 
vrere  continuous.  Linear  models  were  compiled  for  the  primary 
variables  Identified  by  AHOVA  as  varying  significantly  across 
groups.  Table  XV.  gives  the  main  results,  see  Appendix  E  for 
further  results. 

TABLE  XV 

Relative  Contributions  of  IDA  and  AGB2 


Dcp  yaitabie  Ii2A  ASE2 


Beta 

El 

aifl-f. 

Beta 

E. 

siq  F 

ALLMOT 

0.35 

13.2 

0.001 

-  0.23 

5.6 

0.021 

COMMON I C 

-  0.16 

2.4 

0.128 

-  0.21 

4.2 

0.043 

KNOHRBSU 

0.20 

4.0 

0.047 

-  0.25 

6.1 

0.016 

HARDGOAL 

0.25 

5.7 

0.019 

-  0.08 

0.5 

0.468 

MOTIVATE 

0.37 

15.0 

0.000 

-  0.16 

2.6 

0.108 

CLEARGOL 

0.19 

3.3 

0.071 

-  0.19 

3.4 

0.067 

Table  XV  reveals  the  relative  size  of  the  contributions 
of  course  number  and  age  in  predicting  a  particular  students 
scores  for  the  survey  primary  variables  listed.  For  example, 
course  number  and  age  are  equal  predictors  of  CLEARGOL  but 
they  operate  in  opposite  directions  (the  higher  the  course 
number  the  higher  the  score  on  CLEARGOL,  but  the  higher  the 
age  the  lower  the  score  on  CLEARGOL). 

Sjuubail^*  The  analysis  up  to  this  point  has  simply 
explored  the  potential  of  the  measurement  instrument  to 
uncover  significant  information.  The  frequency  distributions 
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of  the  primary  variables  were  found  to  be  close  to  normal. 
Relationships  betvfeen  the  primary  variables  themselves  were 
identified  and  comments  provided.  The  student  population  was 
then  broken  into  understandable  categories  in  order  to 
explore  how  different  groups  responded  to  the  survey.  Age 
and  course  number  %rere  two  groupings  which  were  examined  in 
detail.  In  relation  to  the  research  objectives,  the 
measurement  instrument  had  proved  to  be  producing  valid 
discrimination  amongst  the  students,  at  this  stage.  At  least 
partial  answers  had  been  provided  to  two  of  the  research 
questions  posed  in  Chapter  I.  The  next  step  was  to  examine 
the  aptitude  variable  because  it  will  later  be  used  to 
achieve  the  second  research  objective,  which  was  to  build  a 
prediction  model  of  student  performance. 


Aptitude  Results 

Distribution  of  Aptitude  Results.  Both  APTITUDE  and 
PLYAPT  were  variables  defined  for  this  research.  These 
variables  do  have  a  restricted  range  because  applicants  whose 
aptitude  tests  scores  were  too  low  to  enter  into  training 
have  already  been  eliminated.  Neither  APTITUDE  nor  PLYAPT 
can  be  directly  translated  into  the  scores  used  by  the  RAAF 
in  screening  applicants  for  pilot  training.  However,  the 
variables,  as  defined,  do  order  students  according  to  their 
aptitude  results.  The  distributions  for  the  two  variables 
%rere  found  to  be  bell  shaped  about  their  means.  Statistics 


of  Interest  were  as  follows 


1.  APTITUDE.  The  APTITUDE  variable  ranged  from  33  - 
60,  with  a  mean  of  45  and  a  standard  deviation  of  5.5. 

2.  FLYAPT.  FLYAPT  ranged  fron  18  -  36,  with  a  mean  of 
26.5  and  a  standard  deviation  of  4. 

Relfltianghipg .Bfitwcn  Apti^.udfi.-And  Variabieg.  Age 

had  already  been  sho%nn  to  be  significantly  related  to 
APTITUDE  using  ANOVA  techniques.  However,  the  relationships 
bet%raen  the  primary  variables,  other  continuous  variables, 
and  FLYAPT  were  most  relevent  to  the  study.  Therefore,  a 
stepwise  regression  was  attempted  using  GLIDER,  ACFT, 

STDTECH,  CAREIN8T,  COMMUNIC,  KNOWRBSU,  BNTHUS,  HARDGOAL, 
MOTIVATE,  and  CLBARGOL  as  predictors  of  FLYAPT,  with  a 
significance  cut-off  of  0.05.  In  effect  this  technique  was 
working  backwards  In  time.  That  is,  given  a  student's  scores 
on  the  survey  predictors,  and  a  certain  amount  of  powered 
flight  or  gliding  experience,  what  aptitude  score  could  be 
expected  for  this  student? 

The  resulting  equation  (see  Appendix  F)  contained  just 
two  variables,  GLIDER  and  ACFT  (number  of  hours  in  gliders 
and  aircraft,  respectively,  prior  to  starting  training),  but 
was  significant  (F*4.81,  prob  of  F>0.010).  The  beta  weights, 
or  standardised  regression  coefficients,  of  GLIDER  and  ACFT 
were  0.22  and  0.20  respectively,  indicating  each  variable 
contributed  approximately  equally  to  the  prediction  of 
FLYAPT.  The  value  of  R-squared  (0.09)  indicated  that  the 


equation  accounted  for  only  about  nine  percent  of  the 
variation  in  PLYAPT. 

This  regression  result  sho%#ed  that  the  amount  of 
previous  flying  experience  a  student  had  accumulated  was 
related  to  the  rank  order  determined  by  flying  aptitude  test 
results.  Therefore,  the  tests  are  measuring  familiarity  with 
the  piloting  environment.  The  stepwise  regression  also 
Indicated  that  the  aptitude  test  scores  of  students  did  not 
have  any  significant  relationship  to  their  scores  on  the 
primary  variables.  Since  aptitude  would  seem  to  be  related 
to  the  level  of  difficulty  a  student  faces  on  the  course, 
having  no  relationship  between  HARDGOAL,  for  instance,  and 
FLYAPT  castes  doubt  on  the  validity  of  either  the  survey 
instrument  or  the  aptitude  tests. 

A  research  question  which  flows  naturally  from  this 
paradox  is:  Does  the  aptitude  test  discriminate  well  among 
the  students  who  have  little  or  no  previous  flying 
experience?  This  question  is  made  more  critical  by  the 
observation  that  approximately  half  of  the  students  in  this 
sample  had  no  previous  flying  experience.  Unfortunately,  the 
data  were  not  available  to  answer  the  question  conclusively 
within  this  thesis  project. 

At  this  stage,  then,  the  survey  Instrument  was  once 
again  under  question  as  to  its  validity.  Although  students 
had  been  shown  to  differ  in  the  way  they  answered  questions 
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in  the  survey,  the  real  question  was  whether  these  different 
answers  were  connected  with  varied  performances. 

Relationship  Between  Predictors  And  Performance 

Any  relationships  between  the  primary  variables,  and 
aptitude,  and  the  performance  of  individual  students  were 
central  to  this  project.  The  main  hypothesis  under  test  was 
that  a  student's  performance  could  be  predicted,  given 
knowledge  of  the  student's  aptitude  test  scores,  and  the 
measures  of  learning  and  motivation  developed  from  the 
survey.  As  the  form  of  the  performance  measure  obtained 
during  the  study  varied  from  course  to  course,  both 
regression  and  AMOVA  techniques  were  needed  to  test  the 
models.  For  Mos  143  and  144  Pilots'  Courses,  regression  was 
a  suitable  tool  because  the  criterion  variable  (TSCORB)  was  a 
continuous  variable.  For  Hos  146  and  147  Courses,  the  final 
outcome  (RESULT)  was  a  categorical  variable  so  an  ANOVA 
analysis  was  needed,  using  RESULT  as  the  predictor  and  the 
primary  variables  as  a  criterion. 

Initially,  relationships  between  the  primary  variables 
and  the  performance  measure  %rere  tested  in  isolation.  Each 
Course  was  analysed  separately  because  the  time  between 
taking  the  survey  and  reaching  a  final  outcome  differed  by 
course.  Unfortunately,  there  were  no  significant 
relationships  (at  the  0.1  level)  between  the  survey  variables 
(STOTBCH,  CARBINST,  ENTHUS,  COHMUNIC,  CLEARGOL,  HARDGOAL, 
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KNOfIRBSU,  and  MOTIVATE)  and  the  final  outcome  (TSCORE  and 
RESULT)  when  analysed  on  a  course  by  course  basis  (see 
Appendix  G).  At  this  point,  the  chance  of  being  able  to 
accept  the  main  research  hypothesis  was  reduced  to  almost 
zero. 

However,  regression  models  to  predict  TSCORE,  along  the 
lines  of  the  original  objectives,  were  fitted  to  the  data  for 
No  144  Course.  One  model  consisted  of  the  survey  variables 
plus  flying  aptitude  (PLYAPT),  age  at  the  start  of  the  course 
(AGB2),  number  of  hours  in  powered  aircraft  and  gliders  (ACFT 
and  GLIDER),  and  the  occupation  before  the  course  (PRIOROCC). 
Although  the  model  was  not  significant  (Pb1.024,  p^O.S),  a 
number  of  coefficients  tested  out  as  significant  at  the  0.1 
level.  Table  XVI  shows  the  variables  used  in  the  model, 
their  beta  coefficients  and  the  significance  of  those 
coefficients. 


TABLE  XVI 

Regression  Model  For  No  144  Course  (N  >  18) 
Dependent  Variable  »  TSCORE 


YatiabLq 

SB  Beta 

£ 

Siq  F 

PRIOROCC 

0.559 

0.4 

2.02 

0.23 

CLEARGOL 

0.631 

0.5 

1.34 

0.31 

HARDGOAL 

-1.248 

0.6 

5.09 

0.09 

CARE INST 

0.883 

0.8 

1.32 

0.32 

AGE2 

-0.883 

0.6 

2.47 

0.19 

GLIDER 

0.022 

0.4 

0.00 

0.96 

COMMUNIC 

-0.647 

0.7 

0.84 

0.41 

ACFT 

1.406 

0.6 

4.74 

0.10 

PLYAPT 

-0.253 

0.7 

0.14 

0.73 

BNTHUS 

1.301 

0.6 

4.32 

0.11 

MOTIVATE 

-0.263 

0.8 

0.10 

0.76 

STDTBCH 

2.013 

0.9 

4.96 

0.09 

KNOVRESU 

-2.099 

0.9 

5.38 

0.08 
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Despite  the  significance  of  each  predictor  in  this 
equation  being  dependent  on  the  presence  of  all  the  remaining 
variables  (due  to  multicollinearity  (22:164-165)],  the 
relative  importance  of  the  variables  is  again  indicated  by 
their  beta  weights.  Survey  variables  (KMOWRBSU,  HARDGOAL  and 
STOTECH)  %rere  the  most  significant  predictors  in  this  model, 
even  more  significant  than  the  number  of  hours  in  powered 
aircraft  and  gliders  prior  to  the  course.  Another  model, 
with  a  reduced  number  of  predictors  is  shown  in  Appendix  H. 
Both  models  fit  negative  coefficients  to  KNOWRBSU  and 
HARDGOAL.  Although  a  negative  coefficient  would  be  expected 
for  HARDGOAL,  the  result  for  KNOWRBSU  is  surprising. 

KMOWRBSU  %fas  derived  from  questions  to  do  with  the  quality  of 
feedbac):  students  received  from  their  instructors.  A 
negative  coefficient  indicates  that  students  who  rated  the 
feedbacic  highly,  performed  worse  than  those  who  rated 
feedback  lower.  This  unexpected  result  could  indicate 
indirectly  that  individual  differences  in  need  achievement 
and  personality  type  are  related  to  performance  on  pilots' 
course  since  those  factors  are  known  to  impinge  on  the 
reaction  of  an  individual  to  feedback  (7:113;  3:177). 

A  regression  model  was  not  appropriate  for  Nos  146  and 
147  Courses.  However,  the  relationship  of  student 
performance  to  previous  flying  experience  and  age  at  the 
start  of  training  was  of  interest  following  previous 
analyses.  To  analyse  these  relationships,  the  categorical 
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variable  RESULT  was  used  as  an  Independent  variable,  to 
predict  ACPT,  GLIDER,  PLYAPT,  and  AGE2  for  No  146  and  147 
Courses  (see  Appendix  H).  At  the  0.1  significance  level  only 
AGE2  for  No  146  Course  showed  a  significant  result.  A  model 
with  RESULT  as  a  predictor  and  AGE2  as  criterion  had  an  P  » 
2.48  with  p  a  0.094.  When  added  to  the  previous  findings 
about  age  at  the  start  of  course,  this  result  gave  more 
weight  to  the  hypothesis  that  age  explains  a  significant 
amount  of  the  variance  in  student  performance  in  RAAP  pilot 
training. 

Validity  Of  The  Approach 

The  lack  of  a  significant  relationship  between  the 
independent  measure  of  performance  and  the  primary 
measurement  variables  was  very  disappointing.  It  seems  quite 
logical  to  question  the  validity  of  the  model  and  the 
instrument  used.  However,  to  place  the  result  in  a  proper 
context,  the  failure  to  show  significant  relationships 
between  the  survey  measures  and  the  final  outcome  means  that 
the  validity  of  the  survey  measures  was  not  proven  but  does 
not  infer  that  they  were  proven  invalid. 

The  search  for  an  explanation  of  the  poor  result 
uncovered  many  problems.  Firstly,  the  numbers  of  students 
worked  with  in  the  final  analysis  was  small,  a  natural  result 
of  studying  pilot  training  in  the  RAAP.  The  reliability  of 
the  instrument  was  poor.  There  were  doubts  about  the 
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Independence  of  the  primary  measurement  variables.  Lastly/ 
the  performance  measure  eventually  obtained  for  most  students 
did  not  capture  the  right  performance.  In  particular/  marks 
for  ground  school  and  flying  were  combined  Into  one  measure. 
The  performance  measures  were  also  a  single  measure  of  all 
the  work  at  one  school/  and  not  the  work  done  after  the 
questionnaire.  Therefore/  Ho  143  Pilot's  Course  was  surveyed 
as  they  completed  their  course/  yet  the  performance  measure 
obtained  for  them  was  a  single  measure  of  the  previous  nine 
months  work. 

Despite  these  technical  problems/  the  survey  Instrument 
did  provide  hints  of  valid  measurement.  At  this  stage,  the 
Investigation  was  halted. 

Summary 

This  chapter  has  described  the  data  analysis  associated 
with  this  thesis.  The  theoretical  model  underlining  the 
analysis  was  that  students,  with  a  given  aptitude  for  flying 
training,  would  experience  different  levels  of  learning  and 
motivation  on  the  pilot  training  course  which  would  Influence 
their  performance  on  the  course. 

The  chapter  started  by  outlining  the  investigation  of 
the  survey  Instrument's  potential  for  measuring  the  level  of 
motivation  and  the  quality  of  Instruction  experienced  by  each 
student.  The  survey  instrument  obtained  results  for  these 
variables  which  were  consistent  with  the  author's  experience 
In  RAAP  flying  training  schools.  The  longitudinal  cross 
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section  of  the  student  population,  provided  by  the 
experinental  design,  appeared  to  Indicate  that  some  primary 
variables  (KNOWRBSU,  MOTIVATB,  and  CLBARGOL)  reached  a 
minimum  level  in  phase  4  of  training.  Age  was  shovm  to 
Influence  student  scores  on  the  primary  variables.  Students, 
who  were  19  years  old  or  less,  when  they  commenced  training 
scored  higher  on  most  primary  scales  than  older  students. 

The  aptitude  measures  were  investigated  next.  FLYAPT 
appeared  to  favour  students  with  previous  flying  experience. 

A  student's  age  at  the  start  of  pilot  training  was  also 
related  to  his  or  her  score  on  APTITUDB.  It  was  concluded 
that  a  student's  age  and  the  amount  of  previous  flying 
experience  the  student  had  accumulated  before  starting 
training,  should  be  significantly  related  to  the  student's 
performance. 

Finally,  the  results  of  tests  of  relationships  between 
predictors,  developed  during  the  research,  and  the  student's 
performance  were  reported.  There  was  no  evidence  of  any 
relationships  between  the  primary  variables  and  student 
performance.  The  model  which  stated  that  a  student's 
performance  could  be  predicted  from  scores  In  the  primary 
variables  and  aptitude  was  not  proven.  Some  survey  variables 
(KNOWRBSU,  KARDGOAL,  and  STDTBCH)  did  show  relative  strength 
compared  to  other  possible  predictors  in  this  model. 

Bxternal  validity  of  the  Instrument  and  model  was  not 
proven.  However,  the  result  of  the  validity  test  was 
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inconclusive.  The  perfornance  criterion  used  in  this 
research  was  not  necessarily  appropriate  but  it  was  the  best 
available  measure  in  the  circumstances  of  this  particular 
investigation.  A  measure  of  performance  %#hich  was  more 
closely  related  in  time  to  the  survey  could  well  uncover 
stronger  relationships. 
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This  thesis  should  be  viewed  as  a  continuation  of  the 
line  of  research  begun  when  Mr  Stan  Bongers,  Director  of 
Psychology  -  Air  Force,  administered  exploratory  surveys  to 
RAAF  pilot  trainees  in  mid-1985.  The  aim  of  those  surveys 
was  to  gain  information  to  help  solve  an  ongoing  air  training 
problem  of  how  best  to  improve  the  success  rate  of  trainees 
without  sacrificing  the  quality  of  the  graduates? 

Wing  Commander  Graham  Rowe  analysed  the  data  gathered  by 
Hr  Bongers  and  recommended  a  more  focused  study  of  the 
learning,  motivation  and  evaluation  experiences  of  individual 
students.  This  research  began  by  using  Rowe's  conclusions  as 
a  framework  for  the  construction  of  a  measurement  instrument. 
Over  the  course  of  the  thesis,  slight  changes  were  made  in 
Rowe's  conceptual  model,  nevertheless,  the  underlying  aim 
remained  the  same:  to  improve  the  chances  of  success  of  each 
trainee . 

An  answer  to  the  training  issue  has  not  been  found. 
However,  the  research  effort  has  clarified  the  part  played  by 
a  number  of  important  factors  involved  in  the  RAAP  flying 
training  system.  More  research  will  be  necessary  before 
specific  recommendations  for  management  actions  can  be 
proposed . 
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As  a  result  of  the  literature  review  and  the  analysis  of 
quantitative  data,  sone  conclusions  are  possible.  In 
particular,  the  literature  offered  the  following: 

1.  Models  of  learning.  Including  conditioning  and 
cognitive  theories,  are  useful  for  guiding  instructors  in 
flying  training. 

2.  The  degree  of  learning  which  occurs  in  an 
individual  is  thought  to  be  a  function  of  that  individual’s 
readiness  to  learn  (aptitude),  motivation,  and  the  conditions 
under  which  the  learning  occurs. 

3.  A  useful  way  to  think  of  motivation  in  pilot 
training  is  in  terms  of  goal  theory.  Both  students  and  the 
schools  have  goals.  Are  the  goals  compatible?  Does  the 
student  clearly  see  the  training  goals  for  each  flying 
sequence?  Does  the  student  receive  unambiguous  feedback  on 
progress  towards  the  training  goals?  How  difficult  are  the 
training  goals  for  a  particular  student? 

4.  Student  learning,  as  a  result  of  training,  can  only 
be  directly  measured  by  observation  of  student  behaviour 
before  and  after  exposure  to  the  particular  sequence  of 
training.  The  normal  assessment  methods  used  in  pilot 
training  attempt  to  do  this  now. 

5.  In  past  studies  of  pilot  training,  successful 
students  have  been  found  to  differ  in  psychological  and 


biographical  ways  from  those  who  are  unsuccessful.  The 
current  study  lends  some  support  to  these  past  studies. 

6.  Past  studies  of  the  RAAF  Pilot  Training  Scheme  have 
suggested  that  a  more  effective  screening  of  applicants  was 
necessary  to  improve  the  success  rate.  An  empirical  study  of 
flight  screening,  conducted  by  the  USAF,  Indicated  that 
flight  screening  did  Improve  the  success  rate  of  those  who 
passed  the  screening  process.  The  RAAF  also  has  evidence  of 
the  action  of  flight  screening  through  the  screening  efu'ct 
IFTS  already  provides  for  2FTS. 

Analysis  of  data  provided  from  the  survey  of  the 
students  at  both  FTSs  In  March  and  April  1988,  scores  In 
aptitude  tests  taken  during  selection  for  flying  training, 
and  end  of  course  results  at  IFTS  and  2FTS  allowed  the 
researcher  to  reach  the  following  conclusions: 

1.  Students  do  have  a  variety  of  experiences  with 
their  Instructors  while  under  training.  These  experiences 
give  rise  to  a  range  of  perceptions  among  students  about 
Instructional  techniques,  the  degree  of  concern  for  them 
shown  by  their  instructors,  the  ease  of  communication  between 
themselves  and  their  instructors,  and  the  level  of  enthusiasm 
the  Instructors  demonstrate. 

2.  Students  differ  in  the  way  they  perceive  the 
difficulty  of  the  course,  the  clarity  with  which  they  see  the 
goals  of  training,  and  the  benefits  of  the  feedback  they 
receive  regarding  their  progress  towards  the  training  goals. 
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They  also  differ  on  their  opinions  about  other  issues  which 
nay  have  sone  affect  on  their  general  level  of  notivation. 


3.  This  study  deiuonstrated  clear  differences,  in  the 
levels  of  variables  conceptually  linked  to  motivation, 
between  courses  at  various  stages  of  training. 

4.  Students  who  comnenced  training  at  the  age  of  19 
years,  or  less,  %rere  different  in  many  dimensions  to  older 
students . 

5.  A  student's  aptitude  test  scores  are  related  to  the 
student's  age  at  the  start  of  flying  training  and  the 
student's  previous  flying  experience. 

6.  The  quality  of  instruction  appears  to  be  consistent 
across  the  tvro  flying  training  schools. 

Ke.c.QMwndatlona 

Unfortunately,  the  researcher  could  not  effectively 
compare  student  attitudes  with  quality  of  instruction.  Nor 
were  measures  of  levels  of  motivation  reliably  associated 
with  the  measure  of  student  performance  obtained  for  the 
project.  Therefore,  the  researcher  is  unable  to  make 
recommendations  on  particular  flying  training  management 
issues.  However,  the  following  recommendations  are  made  for 
future  research: 

1.  A  valid  measure  of  student  performance  should  be 
compiled  for  students  who  participated  in  this  study,  to  test 
the  hypothesis  that  there  is  no  relationship  between  measures 


of  quality  of  Instruction,  motivation,  and  aptitude  for  an 
individual  and  the  individual's  performance.  A  separate 
performance  measure  for  flying  and  ground  school  should  be 
developed.  The  performance  measures  should  be  normalised, 
continuous  variables  built  from  flying  and  ground  school 
marks  for  the  phase  of  the  course  a  particular  student  was  in 
when  he  or  she  answered  the  questionnaire. 

2.  A  revised  instrument  should  be  developed  if  no 
relationships  are  found  after  Recommendation  1.  The  current 
instrument  could  serve,  as  a  basis  after  deletion  of  items 
which  did  not  prove  useful.  Mew  items  should  be  added  to 
improve  the  reliability  of  the  scales  defined  in  Chapter  III. 

3.  Another  question  which  should  be  answered  in  a 
future  research  effort  is  whether  the  current  aptitude  tests 
can  validly  discriminate  among  applicants  with  little  or  no 
flying  experience. 

4.  A  longitudinal  study,  following  students  throughout 
a  complete  flying  training  course,  should  be  conducted. 
Ideally,  multiple  courses  should  be  used,  or  randomised 
observations  should  be  made,  to  allow  for  general  inferences. 

An  observation  of  the  students  should  be  taken  in  each  phase 
of  training  and  their  performance  in  each  phase  should  be 
compiled  as  suggested  in  Recommendation  1.  The  longitudinal 
study  would  be  more  likely  to  find  relationships  as 
observations  of  suspended  students  would  be  automatically 
included.  In  contrast,  this  study  included  only  the 
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Appendix  A 


Noa  137  to  142  Courses 


mmasR 

HUHfiSR 

SIABISD. 

137 

33 

138 

34 

139 

34 

140 

16 

141 

31 

142 

33 

NVHBBR 

EiyiSHBP 

21 

IS 

17 
7 

13 

18 


PgRCENTAGE 

SVCGBgaFW 

63.6 

47.1 

50.0 

43.75 

41.9 

54.55 


Total  Started  >  181 
Total  Finished  «  92 

Percentage  Successful  *  51% 


Note  1.  The  figures  used  in  this  table  were  provided  by  the 
Comnand  Air  Training  Officer,  Headquarters  Support  Command, 
Wg  Cdr  B.  B.  Briggs  by  telephone  20  Jan  88. 
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Please  circle  the  correct  answer  to  the  following 
stateaents. 

1.  My  age  when  I  first  applied  for  pilot  training  with  the  BAAF 
MIS  • 

1.  17  5.  24-25 

2.  18-19  €.  26-27 

3.  20-21 

4.  22-23 

2.  My  age  when  I  began  this  pilot's  coarse  was: 

1.  17  5.  24-25 

2.  18-19  6.  26-27 

3.  20-21 

4.  22-23 

3.  My  occupation  jost  prior  to  cooaencing  the  pilot's  coarse  was: 


1.  High  school  student. 

2.  In  civilian  eaployaant. 

3.  Tertiary  student. 

4.  Acadeay  officer  cadet. 

5.  RMF  navigator. 

6.  RAAF  airaan  or  airwoaan  (aostaring? . ) 

7.  RAAF  officer  (category?  . . . ). 

8.  Other?  . 


If  you  circled  6,  7,  or  8  please  fill  in  the  additional 
inforaation  in  tha  space  provided. 

4.  My  sex  is:  1.  feaale  2.  aaie. 

5.  My  aarital  status  is: 

1.  dingle. 

2.  Married. 

3.  Divorced. 

4.  Widowed. 

5.  Separated. 

6.  The  highest  phase  of  the  coarse  I  have  successfully  coopleted 
is: 

1.  I  have  not  finished  the  ^T  and  the  IHT  yet.  ** 

2.  Phase  1  (coopleted  GFPT  and  IHT). 

3.  Phase  2  (coapleted  BHT). 

4 .  Phase  3 . 

5.  Phase  4. 

6 .  Phase  5 . 

**  General  Flying  Progress  Test  and  Instruaent  Handling  Test 
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PART  2 

lilt  thi  seal!  below  foe  yonr  responses  to  the  stateaents 
following.  Please  circle  the  nosiber  corresponding  to  the  extent 
with  which  you  OISMUi  /  hOUl  with  each  of  the  stateaents. 

1 

Strongly  Slightly  Slightly 

Disagree  Disagree  Disagree  Agree  Agree 

Strongly 

Agree 

i 

1  2  3  4  5 

1 

6 

j 

The  first  series  of  stateaents  relate  to  TOUt  experiences 
with  instructors  THtOUaKNiT  your  entire  pilot's  course  to  date. 

7.  My  flying  instructors  have  obviously 
enjoyed  flying. 

1  2  3  4  5  6 

T 

1.  My  instructors  have  been  willing  to  listen 
to  ay  views  on  bow  to  fly. 

1  2  3  4  5  6 

-- 

9.  My  relationships  with  instructors  have 
been  friendly. 

1  2  3  4  5  6 

10.  Hy  instructors  have  taken  a  personal 
interest  in  my  welfare. 

1  2  3  4  5  6 

11.  I  have  often  been  anxious  before  ay 
instructional  flights. 

1  2  3  4  5  6 

J 

12.  My  instructors  have  |Qt  been  enthusiastic 
teachers . 

1  2  3  4  5  6 

13.  The  aore  deaanding  ay  instructors  are 
the  better  ay  level  of  perforaance  is. 

1  2  3  4  5  6 

J 

J 
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J 

strongly  Slightly  Slightly  Strongly 

Diongroo  Disagroo  Diiagroc  Agroo  Agrte  Agrte 


1  2  3  4  5  6 


14.  All  ny  instructors  hsvo  oxpoctod  m  to 
porforn  ny  flying  tasks  in  a  standardisad 
way.  123456 


15.  Aftsr  each  flight,  ay  instrnctors  have 

clearly  stated  how  I  perforaed.  123456 


16.  During  flight,  ay  instructors  have  usually 

praised  ae  for  doing  a  task  well.  123456 


17.  My  instructors  have  abused  ae  verbally 

during  flight  for  asking  a  aistake.  123456 


18.  During  the  post-flight  debriefing  ay 
instructors  eaphasise  areas  where 

I  have  perforaed  poorly.  123456 


19.  During  dual  sorties,  ay  instructors  have 

deaonatratsd  low  standards  of  flying  skills.  123456 


20.  ¥hen  on  the  ground,  ay  instructors  have  set 
an  exaaple  of  officer  behaviour  I  could 
proudly  aodel.  123456 


21.  I  have  been  physically  struck  by  my  instructor 

for  naking  aistakes  in  the  air.  123456 


22.  I  per fora  best  with  instructors  idio  let  ae 

set  ay  own  standards.  123456 
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Strongly 

Slightly 

Slightly 

Strongly 

Disagree 

Disagree 

Disagree 

Agree 

Agree 

Agree 

1 

1 

.  1 

1 

2 

3 

4 

5 

6 

The  following  stateaents  are  aboot  your  LlhBIlM  BVIlfNMnT 
and  relate  to  TOW  UPWIWCU  in  the  coarse  W  IMTIL  MV. 


23.  Feedback  provided  by  ground  school  instructors 

has  been  useful.  123456 


24.  I  have  had  useful  feedback  on  ay 

perforaance  in  flying  tests.  123456 


25.  Students  should  US  be  told  their 

asrks  for  each  flight.  123456 


26.  Ground  school  exaas  have  been  prograaaed  without 
consideration  of  the  interference  they  create 
with  preparation  for  flights.  123456 


27.  Mo  aatter  what  prograsaing  effort  was 
aade,  ground  school  exaas  would  always 
interfere  with  preparation  for  flights.  123456 


28.  The  workload  on  this  pilot's  coarse  is 

high.  123456 


29.  Air  and  ground  tests  give  aa  the 

incentive  to  try  harder.  123456 


30.  I  have  been  taught  the  best  ways 
to  study  for  flying  training  daring 

pilot's  coarse.  123456 
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strongly  Slightly  Slightly  Strongly 

Oisagroo  Disagree  Disagree  Agree  Agree  Agree 

I - f - + - 1 - f - 1 

1  2  3  4  5  6 


31.  I  have  been  taught  strategies  for  setting 
priorities  when  tasks  arise  sianltaneously 
in  the  air.  123456 


32.  1  rata  the  workload  for  this  pilot's  course 

as  aodarate.  123456 


33.  My  desire  to  fly  well  has  increased  as 

I  have  progressed  through  the  course.  123456 


34.  Continued  criticisn  froa  instructors  has 
reduced  ay  enthusiasa  for  flying  training 
as  I  have  progressed  through  the  course.  123456 


35.  I  have  been  well  briefed  on  the  objectives 

of  all  tasks  during  flying  training.  123456 


PAST  3 


The  next  series  of  stateaents  relate  to  IDUS  waaaw  naxea 
of  training.  Think  of  year  aoat  recent  experiences. 


36.  My  present  instructor  is  easy  to  talk  to  about 

flying  natters.  123456 


37.  My  present  instructor  is  easy  to  talk  to  about 

non-flying  natters.  123456 


38.  My  instructor's  reaction  is  an  obvious 
indication  that  I  an  doing  soaething 

correctly.  123456 
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. 

I 

I 

I 

■ 

L 

* 

r 

r 

» 


Stronqly  Slightly  Slightly 

Disagree  Disagree  Disagree  Agree  Agree 

I - f - f - f - 

1  2  3  4  5 


39.  During  instructional  sorties  with  ay  current 
instructor  I  find  it  difficult  to  relax. 


40.  The  coabined  deainds  of  ground  school 
and  flight  preparation  caused  ae  to 
feel  overloaded  with  work  three  tiaes, 
or  aore,  last  week. 


41.  My  perforaance  on  a  flight  depends  on 
ay  level  of  aotivation. 


42.  I  find  ay  current  instructor's  behaviour 
is  childish  at  tiaes. 


43.  Coapliaents  froa  ay  instructor  after  a 
well  executed  aanoeuvre  spur  ae  on 
to  greater  effort. 


44.  The  threat  of  being  suspended  froa  the 
course  aotivates  ae  to  greater  effort. 


45.  Hy  instructor  often  ignores  ay  aistakes. 


46.  The  criticisa  I  get  froa  ay  instructor 
is  constructive. 


47.  I  aa  always  told  the  purpose  of  the 
flying  tests  I  do. 


46.  I  know  what  I  have  to  achieve  in  the  air 
on  each  sortie  1  do. 


Strongly 

Agree 

- 1 

6 

1  2  3  4  5  6 

1  2  3  4  5  6 

1  2  3  4  5  6 

1  2  3  4  5  6 

1  2  3  4  5  6 

1  2  3  4  5  6 

1  2  3  4  5  6 

1  2  3  4  5  6 

1  2  3  4  5  6 

1  2  3  4  5  6 
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p 


49.  B«£or«  tach  ground  school  test  I  know 

uhat  ■nterial  will  be  examined.  123456 


50.  I  know  vhat  standard  I  have  to  meet  for 

each  airborne  sequence.  123456 


P 


51.  Have  yon  done  a  navigation  sortie? 

1.  Yes.  Go  to  statement  952  next. 

2.  No.  Go  to  statement  154  next. 


P 


52.  I  am  prepared  for  ay  next  sortie  of  each 
type  (eg.  General  Flying,  Instrument  Plying 
or  Navigation).  123456 


N 


53.  Due  to  the  rush  to  plan  before  flight,  I  am 
never  mentally  prepared  for  navigation 
sorties.  123456 


54.  I  have  to  use  every  weekend  to  catch  up 

on  work  in  which  I  have  fallen  behind.  123456 


r55.  The  mass  briefs  I  have  received  are 

poor  introductions  to  the  flying  sorties 

which  follow.  123456 


P 


56.  Ny  instructor  mikes  difficult  airborne 
tasks  easier  by  letting  me  learn  them 

bit  by  bit.  123456 

57.  The  first  time  I  perform  a  new  flight 
sequence  ay  instructor  helps  me  do  it 
correctly  by  prompting  me  at  the  right 

moment.  123456 


58.  If  I  make  a  mess  of  a  new  sequence,  ay 
instructor  immediately  demonstrates 

it  again.  123456 


59.  Hy  instructor  never  gives  me  enough 
time  to  practice  a  new  sequence. 


1  2  3  4  5  6 
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60.  Hy  pecfotMnce  on  this  course  is  being 

haapered  by  the  conditions  I  live  in.  123456 


61.  Vorkinq  conditions  at  this  flying  school 
are  adequate  to  allow  m  to  reach  my 

full  potential  as  a  pilot.  123456 


The  next  three  questions  relate  to  hov  you  prepare  for 
flights.  Answer:  1  «  yes  and  2  »  no. 

YBS  MO 

62.  To  aeaorise  iaportant  information  I  use 
■neaonics  or  codes  (eg,  HHBLMPTL  for  the 
first  letters  of  key  words  in  the  pre- 

■anoeuvre  checks).  1  2 

63.  To  MMorise  iaportant  information,  I  use 
aental  iaages  of  real  objects  (eg,  aeaorising 
an  instruaent  approach  by  picturing  the 

path  over  the  ground).  1  2 

64.  To  ueaorise  iaportant  information  I  use 
rehearsal  or  repetition  of  activities 
(eg,  going  over  the  next  day's  flight 
repeatedly  in  ay  mind) 


1 


2 


PART  4 


Finally,  plaase  coaplete  the  Colloving  stateaents: 

£5.  Have  you  been  soapended  froa  training? 

1.  No. 

2.  Yes,  I  was  suspended  at  . 


££.  Prior  to  coaaenclng  flying  training  I  had  .  hoars  in 

gliders. 

67.  Prior  to  coaaencing  flying  training  I  had .  hoars  in 

powered  aircraft. 


Yoar  conaents  on  this  survey  would  be  aost  welcoae  and  aay 
be  used  to  iaprove  the  survey  for  future  use.  Have  you  any 
conaents  you  wish  to  nake? 


•  •  •  •  OQMPUTKR  D***  mfJjrwfQii  pOtM  t  t  t  t 

On  the  data  collection  fora,  provided  with  this 
questionnaire,  check  you  have  filled  in  the  DAR  box  and  have  put 
the  last  four  nuabers  of  your  service  nunber  in  the 
lOBTIFICATIOII  HUMBB.  Please  TBAUFB  all  your  answers  for  PABT8 
1.  2  and  3  to  the  fora  by  shading  the  circle  containing  the 
appropriate  nunber. 

Thankyou  for  you  participation,  please  hand  both  this 
questionnaire  and  the  conputer  data  collection  fora  to  the  survey 
adainistrator . 
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Appendix  C:  Differences  1a  Priwerv  Predictors  fias.  Za 
Grouping  Ba&k  Course  IfiabSI.  Aol  EZ& 


0  M  B  V  A  Y 


Variable  STDTBCH 
By  Variable  A6B 


ANALYSIS  OP  VAftlANCB 

SUM  OP 

MBAN 

P 

P 

SOUKCB 

SQUARBS 

OP 

SQUARBS 

RATIO 

PROS. 

BBTVEBM  GROUPS 

.9223 

2 

.4611 

1.2906 

.2796 

VITKIN  GROUPS 

36.4453 

102 

.3573 

TOTAL 

37.3676 

104 

--ONBVAY- 

_  _  -  _ 

Variable 

CARBINST 

By  Variable 

AGB 

ANALYSIS  OP  VARIANCB 

SUM  Q9 

MBAN 

P 

P 

SOURCB 

SQUARBS 

OP 

SQUARBS 

RATIO 

PROB. 

BBTVBBH  GROUPS 

4.4847 

2 

2.2424 

3.3752 

.0381 

VITKIN  GROUPS 

67.7650 

102 

.6644 

TOTAL 

72.2491 

104 

-  -  0  N  B  V 

AY- 

_  -  _  - 

Variable 

COMMUNIC 

By  Variable 

AGB 

ANALYSIS  OP  VARIANCB 

SUM  OP 

MBAN 

P 

P 

SOURCB 

SQUARBS 

OP 

SQUARBS 

RATIO 

PROB. 

BBTVBBN  GROUPS 

7.0669 

2 

3.5334 

4.4442 

.0141 

VITKIN  GROUPS 

81.0967 

102 

.7951 

TOTAL 

88.1636 

104 
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Variable  KNOVRISU 
By  Variable  AGB 


MfALYSIS  OP  VABIANCS 


SUM  OP 

NEAR 

P 

SOURCE 

SQUARES 

DP 

SQUARES 

RATIO 

BBTBBBM  GROUPS 

4.7724 

2 

2.3862 

5.1846 

VITHIN  GROUPS 

46.9449 

102 

.4602 

TOTAL 

51.7173 

104 

■ 

_  >  _  - 

Variable 

BNTHUS 

By  Variable 

AGE 

AMALYSIS  OP  VARIAMCI 

SUN  OP 

MEAN 

P 

SOURCB 

SQUARES 

DP 

SQUARES 

RATIO 

BimiBM  GROUPS 

1.8864 

2 

.9432 

1.8713 

WITHIN  GROUPS 

51.4136 

102 

.5041 

TOTAL 

53.3000 

104 

-  •  0  N  B  V 

AY- 

_  -  -  - 

Variable 

HARDGOAL 

By  Variable 

AGE 

ANALYSIS  OP  VARIANd 

SUM  OP 

MEAN 

P 

SOURCB 

SQUARES 

DP 

SQUARES 

RATIO 

BBTVBBN  GROUPS 

.8972 

2 

.4486 

.7750 

VITHIN  GROUPS 

59.0433 

102 

.5789 

TOTAL 

59.9405 

104 

-  -  0  N  B  V 

AY- 

_  _  -  - 

Variable 

QUALINST 

By  Variable 

AGE 

ANALYSIS  OP  VARIANCB 

SUN  OP 

MEAN 

P 

SOURCB 

SQUARES 

OP 

SQUARES 

RATIO 

BBTVBBN  GROUPS 

2.2681 

2 

1.1340 

4.6811 

VITHIN  GROUPS 

24.7099 

102 

.2423 

TOTAL 

26.9780 

104 

F 

RATIO 

4.6811 


0  M  I  V  A  Y 


Variable  HOTIVATB 
By  Variable  A6B 

ANALYSIS  OP  VABIANCB 


SUN  OP 

HIAN 

P 

P 

SOUKCB 

SOUARBS 

OP 

SQUARES 

RATIO 

PROB. 

BBTHIBH  6K0UPS 

3.2870 

2 

1.6435 

4.7789 

.0104 

WITHIN  GKOUPS 

35.0789 

102 

.3439 

TOTAL 

38.3659 

104 

-  -  0  N  I  W 

AY- 

_  _  _  - 

Variable 

CLBARGOL 

By  Variable 

AGB 

ANALYSIS  OP  VABIANCB 

SUN  OP 

NBAN 

P 

P 

SOUBCB 

SQUARES 

DP 

SQUARES 

RATIO 

PROB. 

BBTHBBN  GKOUPS 

3.3019 

2 

1.6509 

3.5686 

.0318 

WITHIN  GROUPS 

47.1872 

102 

.4626 

TOTAL 

50.4891 

104 

-  -  0  N  R  W 

AY- 

_  _  -  - 

Variable 

ALLNOT 

By  Variable 

ACE 

ANALYSIS  OP  VAKIANd 

SUN  OP 

NBAN 

P 

P 

SOURCI 

SQUARES 

DP 

SQUARES 

RATIO 

PROB. 

BBTWIBH  GROUPS 

3.5793 

2 

1.7897 

6.0131 

.0036 

WITHIN  GROUPS 

25.8934 

87 

.2976 

TOTAL 

29.4727 

89 

M 

O 

1 

1 

AY- 

-  _  _  _ 

Variable 

PLYAPT 

By  Variable 

AGB 

ANALYSIS  OP  VARIANCI 

SUN  OP 

MEAN 

P 

P 

SOURCB 

SQUARES 

OP 

SQUARES 

RATIO 

PROB. 

BBTWRBH  GROUPS 

21.3491 

2 

10.6746 

.7945 

.4547 

WITHIN  GROUPS 

1330.1117 

99 

13.4355 

TOTAL 

1351.4608 

101 

0  M  B  »  A  y 


V«clabU  APTITUDE 
By  Variable  ABE 

ANALYSIS  OP  VARIJMCB 


SUM  OP 

MBAM 

P 

P 

SOUBCB 

SQUARES 

OP 

SQUARES 

RATIO 

PROB. 

BBTNBW  GROUPS 

33C.6944 

2 

168.3472 

6.2481 

.0029 

WITHIN  GROUPS 

2424.9105 

90 

26.9435 

TOTAL 

2761.6129 

92 

--ONEWAY 

Variable 

STDTBCH 

By  Variable 

PTS 

ANALYSIS  OP  VARIANCB 

SUM  OP 

MBAN 

P 

P 

SOURCB 

SQUARES 

DP 

SQUARES 

RATIO 

PROB. 

BBTHUN  GROUPS 

.2083 

1 

.2083 

.5775 

.4490 

WITHIN  GROUPS 

37.1593 

103 

.3608 

TOTAL 

37.3676 

104 

-  -  0  N  B  W 

AY- 

-  -  _  - 

Variable 

CBRBINST 

By  Variable 

PTS 

ANALYSIS  OP  VARIANCB 

SUM  OP 

MBAN 

P 

P 

SOURCB 

SQUARES 

DP 

SQUARES 

RATIO 

OROB. 

BBTWBBN  GROUPS 

.1760 

1 

.1760 

.2515 

.6171 

WITHIN  GROUPS 

72.0738 

103 

.6997 

TOTAL 

72.2497 

104 

-  -  0  N  B  W 

AY- 

_  _  _  _ 

Variable 

COMMUNIC 

By  Variable 

PTS 

ANALYSIS  OP  VARIANCB 

SUM  OP 

MEAN 

P 

P 

SOURCB 

SQUARES 

OP 

SQUARES 

RATIO 

PROB. 

BBTWBBN  GROUPS 

1.8513 

1 

1.8513 

2.2092 

.1402 

WITHIN  GROUPS 

86.3124 

103 

.8380 

TOTAL 

08.1636 

104 

102 


Variable  KMOURBSU 
By  Variable  PTS 

AMALYSIB  or  VMlIMfCB 


SUH  OP 

MEAN 

P 

P 

BOUKCB 

SQUARES 

OP 

SQUARES 

RATIO 

PROB. 

BBnBBH  GROUPS 

3.7352 

1 

3.7352 

8.0182 

.0056 

VITHIN  GROUPS 

47.9S20 

103 

.4658 

TOTAL  . 

51.7173 

104 

--OMBVAY- 

.  _  -  _  - 

Variable 

EMTHUS 

By  Variable 

PTS 

AMALYSIS  OP  VARIAHCB 

SUH  OP 

HEAR 

P 

P 

SOURCR 

SQUARES 

OP 

SQUARES 

RATIO 

PROS. 

BRmBBM  GROUPS 

2.8963 

1 

2.8963 

5.9186 

.0167 

VITHIM  GROUPS 

50.4037 

103 

.4894 

TOTAL 

53.3000 

104 

->OMIVAY- 

Variable 

HAROGOAL 

By  Variable 

PTS 

ANALYSIS  or  VARIAMCB 

SUM  OP 

MEAN 

P 

P 

SOURCE 

SQUARES 

OP 

SQUARES 

RATIO 

PROB. 

BITUBIN  GROUPS 

4.3537 

1 

4.3537 

8.0673 

.0054 

VITHIM  GROUPS 

55.5867 

103 

.5397 

TOTAL 

59.9405 

104 

->ONBVAY- 

.  _  _  _  _ 

Variable 

HOTIVATB 

By  Variable 

PTS 

ANALYSIS  OP  VARIANCE 

SUN  OP 

MEAN 

P 

P 

SOURCE 

SQUARES 

OP 

SQUARES 

RATIO 

PROB. 

BETVEEM  GROUPS 

8.5080 

1 

8.5080 

29.3496 

.0000 

VITHIN  GROUPS 

29.8580 

103 

.2899 

TOTAL 

38.3659 

104 

- OMBNAY 

VarUble  CLBAROOL 
By  variable  PT8 

AMALYSIS  OP  VAKIAHCB 


SUN  OP 

MEAN 

P 

P 

80UKCB 

SQUARES 

OP 

SQUARES 

RATIO 

PROB. 

BBTVBBII  GROUPS 

3.4940 

1 

3.4940 

7.6578 

.0067 

WITHIN  GROUPS 

4S.9951 

103 

.4563 

TOTAL 

50.4891 

104 

-  -  0  N  E  W 

AY- 

.  -  _  _  _ 

Variable 

ALLNOT 

By  Variable 

PTS 

ANALYSIS  OP  VARIAMCB 

SUN  OP 

NEAR 

P 

P 

SOURCB 

SQUARES 

OP 

SQUARES 

RATIO 

PROB. 

BBTHBRM  GROUPS 

5.3850 

1 

5.3850 

19.6729 

.0000 

WITHIN  GROUPS 

24.0878 

88 

.2737 

TOTAL 

29.4727 

89 

-  -  0  N  B  W 

AY- 

Variable 

QUALINST 

By  Variable 

PTS 

ANALYSIS  OP  VARIANCE 

SUN  OP 

MEAN 

P 

P 

SOURCE 

SQUARES 

OP 

SQUARES 

RATIO 

PROB. 

BETWEEN  GROUPS 

.0018 

1 

.0016 

.0062 

.9372 

WITHIN  GROUPS 

28.9764 

103 

.2619 

TOTAL 

28.9780 

104 

-  -  0  N  B  W 

AY- 

.  .  -  _  - 

variable 

PLYAPT 

By  Variable 

PTS 

ANALYSIS  OP  VARIANCE 

SUM  OP 

MEAN 

P 

P 

SOURCE 

SQUARES 

OP 

SQUARES 

RATIO 

PROB. 

BETWEEN  GROUPS 

2.2662 

1 

2.2662 

.1680 

.6828 

WITHIN  GROUPS 

1349.1946 

100 

13.4919 

TOTAL 

1351.4608 

101 

104 


--ONEWAY- 

_  _  _  _ 

Variable 

STDTECH 

By  Variable 

A6E2 

i9 

ANALYSIS  OP  VABIANCB 

SUN  OP 

NEAR 

P 

P 

SOUBCB 

SQUARES 

OP 

SQUARES 

RATIO 

PROB. 

BBTIBBN  GROUPS 

.9908 

5 

.1982 

.5347 

.7495 

i 

WITHIN  GROUPS 

38.3196 

98 

.3706 

TOTAL 

37.3104 

103 

--ONEWAY- 

_  -  _  _ 

Variable 

CAREINST 

j 

By  Variable 

A6E2 

ANALYSIS  OF  VARIANCE 

SUN  OP 

NEAN 

P 

P 

SOURCI 

SQUARES 

OP 

SQUARES 

RATIO 

PROB. 

BBTWBIN  GROUPS 

4.1357 

5 

.8271 

1.2839 

.2770 

1 

WITHIN  GROUPS 

63.1354 

98 

.6442 

TOTAL 

67.2711 

103 

--ONEWAY- 

_  -  _  _ 

Variable 

CONNUNIC 

1 

By  Variable 

AGE2 

ANALYSIS  OP  VARIANCB 

SUN  OP 

NEAR 

P 

P 

SOURCB 

SQUARES 

OP 

SQUARES 

RATIO 

PROB. 

BBTWBBN  GROUPS 

10.0865 

5 

2,0173 

2.6224 

.0286 

1 

WITHIN  GROUPS 

75.3889 

98 

.7693 

TOTAL 

85.4754 

103 

--ONEWAY- 

_  -  _  _ 

Variable 

KNOWRESU 

1 

By  Variable 

AGE2 

ANALYSIS  OP  VARIANCE 

SUN  OP 

NEAN 

P 

P 

SOURCE 

SQUARES 

OP 

SQUARES 

RATIO 

PROB. 

BETWEEN  GROUPS 

7.5098 

5 

1.5020 

3.5103 

.0058 

■ 

WITHIN  GROUPS 

41.9315 

98 

.4279 

1 

TOTAL 

49.4413 

103 

105 


Variable  INTIIUS 
By  Variable  bGB2 

ANALYSIS  or  VABIANCB 


SUN  OP 

NBAH 

P 

P 

SOURCB 

SQUARBS 

DP 

SQUARBS 

RATIO 

PROB. 

BBTNBBN  GKOUPS 

2.3S67 

5 

.4773 

.9278 

.4664 

WITHIN  GKOUPS 

50.4186 

98 

.5145 

TOTAL 

52.8053 

103 

-  -  0  N  B  W 

AY- 

_  _  _  - 

Variable 

HARDGOAL 

By  Variable 

AGB2 

ANALYSIS  or  VABIANCB 

SUN  OP 

HBAN 

P 

P 

SOURCB 

SQUARBS 

OP 

SQUARBS 

RATIO 

PROB. 

BBTWBBN  GROUPS 

2.5752 

5 

.5150 

.8813 

.4967 

WITHIN  GROUPS 

57.2686 

98 

.5844 

TOTAL 

59.8437 

103 

-  <  0  N  B  W 

AY- 

-  -  -  - 

Variable 

HOTIVATB 

By  Variable 

AlGB2 

ANALYSIS  OP  VABIANCB 

SUN  OP 

HBAN 

P 

P 

SOURCB 

SQUARBS 

DP 

SQUARBS 

RATIO 

PROB. 

BBTWBBN  GROUPS 

4.6520 

5 

.9304 

2.8468 

.0192 

WITHIN  GROUPS 

32.0285 

98 

.3268 

TOTAL 

36.6804 

103 

-  -  0  H  B  W 

AY- 

>  _  _  - 

Variable 

CLBARGOL 

By  Variable 

AGB2 

ANALYSIS  OP  VABIANCB 

SUN  OP 

HBAN 

P 

P 

SOURCB 

SQUARBS 

DP 

SQUARBS 

RATIO 

PROB. 

BBTWBBN  GROUPS 

5.1537 

5 

1.0307 

2.4369 

.0398 

WITHIN  GROUPS 

41.4512 

98 

.4230 

TOTAL 

46.6048 

103 

106 


0  M  B  V  A  ¥ 


Variable  ALLNOT 
By  Variable  AfiB2 

MIALY81S  OP  VAKIAMCB 


SUM  OP 

MBBN 

P 

P 

80UBCB 

SQUARBS 

OP 

SQUARBS 

RATIO 

PROS. 

BBTVnH  GROUPS 

5.0498 

5 

1.0100 

3.7588 

.0041 

VITHIN  GROUPS 

22.3014 

83 

.2687 

TOTAL 

27.3512 

88 

--OMBVAY- 

_  _  _  _ 

Variable 

QUALINST 

By  Variable 

A6B2 

AMALYSIS  OP  VARIAMCB 

SUN  OP 

NBAH 

P 

P 

SOURCB 

SQUARBS 

DP 

SQUARBS 

RATIO 

PROB. 

BBTUBBH  GROUPS 

2.1406 

5 

.4281 

1.7654 

.1271 

VITHIN  GROUPS 

23.7647 

93 

.2425 

TOTAL 

25.9053 

103 

--OMBVAY- 

-  -  -  - 

VSariable 

PLYAPT 

By  Variable 

AGS2 

ANALYSIS  OP  VARIANCB 

SUN  OP 

NBAH 

P 

P 

SOURCB 

SQUARBS 

DP 

SQUARBS 

RATIO 

PROB. 

BBTVBBN  GROUPS 

26.7290 

5 

5.3458 

.3840 

.8587 

VITHIN  GROUPS 

1322.5185 

95 

13.9212 

TOTAL 

1349.2475 

100 

--OMBVAY- 

_  _  _ 

Variable 

APTITUDB 

By  Variable 

AGB2 

ANALYSIS  OP  VARIANCB 

SUN  OP 

NBAH 

P 

P 

SOURCB 

SQUARBS 

OP 

SQUARBS 

RATIO 

PROB. 

BBTVBBN  GROUPS 

339.5453 

5 

67.9091 

2.4393 

.0406 

VITHIN  GROUPS 

2422.0676 

87 

27.8399 

TOTAL 

2761.6129 

92 

107 


ONEWAY 


Variable  STDTBCH 
By  Variable  IDA 

ANALYSIS  OP  VABIANCB 


SUN  OP 

MEAN 

P 

P 

SOUKCB 

SQUARES 

OP 

SQUARES 

RATIO 

PROB. 

BBTVBH  GBOUPS 

2.0462 

4 

.5116 

1.4483 

.2237 

WITHIN  GROUPS 

35.3214 

100 

.3532 

TOTAL 

37.3676 

104 

--ONEWAY- 

-  _  _ 

Variable 

CAREINST 

By  Variable 

IDA 

ANALYSIS  OP  VARIANCE 

SUN  OP 

MEAN 

P 

P 

SOURCE 

SQUARES 

OP 

SQUARES 

RATIO 

PROB. 

BETWEEN  GROUPS 

4.0523 

4 

1.0131 

1.4855 

.2123 

WITHIN  GROUPS 

68.1975 

100 

.6820 

TOTAL 

72.2497 

104 

--ONEWAY- 

— 

— 

Variable 

COHHUNIC 

By  Variable 

IDA 

ANALYSIS  OP  VARIANCE 

SUM  OP 

MEAN 

P 

P 

SOURCE 

SQUARES 

DP 

SQUARES 

RATIO 

PROB. 

BETWEEN  GROUPS 

3.4579 

4 

.8645 

1.0206 

.4005 

WITHIN  GROUPS 

84.7057 

100 

.8471 

TOTAL 

88.1636 

104 

--ONEWAY- 

>  _  _ 

Variable 

KNOWRESU 

By  Variable 

IDA 

ANALYSIS  OP  VARIANCE 

SUM  OP 

MEAN 

P 

P 

SOURCE 

SQUARES 

DP 

SQUARES 

RATIO 

PROB. 

BETWEEN  GROUPS 

7.8498 

4 

1.9625 

4.4736 

.0023 

WITHIN  GROUPS 

43.8674 

100 

.4387 

TOTAL 

51.7173 

104 

108 


0  H  I  V  A  r 


Variable  BNTHUS 
By  Variable  IDA 

MMALYSIS  or  VARIMKCM 


SUN  OP 

NIAN 

P 

P 

80UKCB 

SQUARI8 

OP 

SQUARIS 

RATIO 

PROB. 

BBTVnK  GROUPS 

3.4503 

4 

.8626 

1.7304 

.1492 

VITHIM  GROUPS 

49.8497 

100 

.4985 

TOTAL 

53.3000 

104 

--0NBVAY- 

_  _  _ 

Variable 

HAROGOAL 

By  Variable 

IDA 

ANALYSIS  OF  VARIAHCB 

SUN  OP 

NIAN 

P 

P 

SOURCB 

SQUARIS 

OP 

SQUARIS 

RATIO 

PROB. 

brubm  groups 

5.44(7 

4 

1.3617 

2.4987 

.0473 

VITMIH  GROUPS 

54.4938 

100 

.5449 

TOTAL 

59.9405 

104 

--0NBVAY> 

— 

Variable 

NOTIVATI 

By  Variable 

IDA 

ANALYSIS  OP  VARIANd 

SUN  or 

NIAN 

P 

P 

SOURCI 

SQUARIS 

OP 

SQUARIS 

RATIO 

PROB. 

BimBN  GROUPS 

11.8929 

4 

2.9732 

11.2311 

.0000 

VITHIN  GROUPS 

26.4730 

100 

.2647 

TOTAL 

38.3659 

104 

--ONIVAY- 

_  _  . 

Variable 

CLIAROOL 

By  Variable 

IDA 

ANALYSIS  OP  VARIANCB 

SUN  OP 

MIAN 

P 

P 

SOURCI 

SQUARIS 

DP 

SQUARIS 

RATIO 

PROB. 

BimnN  GROUPS 

5.8906 

4 

1.4726 

3.3020 

.0138 

VITNIN  GROUPS 

44.5985 

100 

.4460 

TOTAL 

50.4891 

104 

0  M  B  W  A  Y 


Variable  ALLMOT 
By  Variable  IDA 

BMALYSIS  OP  VARIAMCB 


SUN  OP 

NBAM 

P 

P 

SOUBCB 

SQUARBS 

OP 

SQUARBS 

RATIO 

PROB. 

BBTHIBN  GROUPS 

8.0829 

4 

2.0207 

8.0301 

.0000 

VITHIN  GROUPS 

21.3898 

85 

.2516 

TOTAL 

29.4727 

89 

-  -  0  M  B  V  A 

Y  - 

_  _  _ 

Variable 

QUALIMST 

By  Variable 

IDA 

ANALYSIS  OP  VARIAMCB 

SUN  OP 

NBAM 

P 

P 

SOURCB 

SQUARBS 

DP 

SQUARBS 

RATIO 

PROB. 

BBTMBBM  GROUPS 

.5855 

4 

.1414 

.5353 

.7101 

VITMIM  GROUPS 

28.4125 

100 

.2641 

TOTAL 

28.9780 

104 

-  -  0  M  B  V  A 

Y  - 

- - 

Variable 

PLYAPT 

By  Variable 

IDA 

ANALYSIS  OP  VARIAMCB 

SUN  OP 

NBAM 

P 

P 

SOURCB 

SQUARBS 

DP 

SQUARBS 

RATIO 

PROB. 

BBTUBBM  GROUPS 

29.4592 

4 

7.3648 

.5404 

.7084 

VITHIN  GROUPS 

1322.0018 

97 

13.8289 

TOTAL 

1351.4808 

101 

-  -  0  N  B  V  A 

Y  - 

-  _  _ 

Variable 

APTITUDB 

By  Variable 

IDA 

ANALYSIS  OP  VARIAMCB 

SUN  OP 

NBAM 

P 

P 

SOURCB 

SQUARBS 

OP 

SQUARBS 

RATIO 

PROB. 

BBTVBBM  GROUPS 

103.8749 

4 

25.9687 

.8598 

.4914 

VITHIN  GROUPS 

2857.7380 

88 

30.2018 

TOTAL 

2781.6129 

92 

110 


Appendix  D:  Analysis  Qt  Ptiwary  YatUblCff 
ABd  Their  Relationships  tH  YiLljUll  Grouping  YatLiblea 


ANALYSIS  OP  VARIAMCB  *•* 

CLSASGOL 

BY  POTENT 
HOURS 
GHOURS 
MSTAT 
PRIOROCC 


SUM  OP 

MEAN 

SIGNIP 

SOURCE  OP  VARIATION  SQUARES 

DP 

SQUARE 

P 

OP  P 

MAIN  EPPECTS 

10.433 

21 

0.497 

0.990 

0.476 

POTENT 

3.937 

4 

0.904 

1.977 

0.106 

HOURS 

0.510 

5 

0.102 

0.205 

0.960 

GHOURS 

2.779 

4 

0.695 

1.395 

0.243 

HSTAT 

0.030 

1 

0.030 

0.060 

0.007 

PRIOROCC 

3.034 

7 

0.433 

0.070 

0.534 

EXPLAINED 

10.433 

21 

0.497 

0.990 

0.476 

RESIDUAL 

39.030 

SO 

0.490 

TOTAL 

50.271 

101 

0.490 

105  CASES 

HERB  PROCESSED. 

3  CASES 

(  2.9  PCT)  VERB 

MISSING. 

*  *  •  ANAL 

Y  S  I  S  OP  V 

A  R  I  A  N  C  B  * 

t  t 

HARDGOAL 

BY 

POTENT 

HOURS 

GHOURS 

MSTAT 

PRIOROCC 

SUN  OP 

MEAN 

SIGNIP 

SOURCE  OP  VARIATION  SQUARES 

DP 

SQUARE 

P 

OP  P 

MAIN  EPPECTS 

15.161 

21 

0.722 

1.410 

0.139 

POTENT 

1.557 

4 

0.309 

0.760 

0.554 

HOURS 

4.453 

5 

0.091 

1.740 

0.135 

GHOURS 

4.046 

4 

1.012 

1.976 

0.106 

MSTAT 

1.105 

1 

1.105 

2.160 

0.146 

PRIOROCC 

5.231 

7 

0.747 

1.460 

0.194 

EXPLAINED 

15.161 

21 

0.722 

1.410 

0.139 

RESIDUAL 

40.952 

SO 

0.512 

TOTAL 

56.113 

101 

0.556 

105  CASES  HERE  PROCESSED. 

3  CASES  (  2.9  PCT)  HERE  MISSING. 


•••  ANALYSIS  OF  VARIAHCB 


KNOVRBSU 

BY 

POTBNT 

HOURS 

GHOURS 

NSTAT 

PRIOROCC 

SUN  OF 

NKAN 

SIGNIF 

SOURCE  OF  VARIATION  SQUARKS 

OF 

SQUARB 

F 

OF  F 

MAIN  BPFRCTS 

7.465 

21 

0.355 

0.645 

0.872 

POTBNT 

1.247 

4 

0.312 

0.566 

0.688 

HOURS 

0.306 

5 

0.061 

0.111 

0.990 

GHOURS 

1.356 

4 

0.339 

0.615 

0.653 

NSTAT 

0.361 

1 

0.361 

0.656 

0.420 

PRIOROCC 

3.793 

7 

0.542 

0.983 

0.449 

BXPLAINBD 

7.465 

21 

0.355 

0.645 

0.872 

RKSIDUAL 

44.088 

80 

0.551 

TOTAL 

51.553 

101 

0.510 

105  CASKS 

VKRK  PROCBSSBD. 

3  CASKS 

(  2.9  PCT)  NBRB  MISSING. 

•  •  *  ANAL 

Y  S  I  S  OF 

V  A  R  I  A  N 

C  B  *  » 

t 

NOTIVATB 

BY 

POTBNT 

HOURS 

GHOURS 

NSTAT 

PRIOROCC 

SUN  OF 

NBAN 

SIGNIF 

SOURCK  OF  VARIATION  SQUARKS 

OF 

SQUARB 

F 

OF  F 

MAIN  BFFKCTS 

7.771 

21 

0.370 

0.990 

0.485 

POTBNT 

1.994 

4 

0.498 

1.333 

0.265 

HOURS 

0.791 

5 

0.158 

0.423 

0.831 

GHOURS 

1.881 

4 

0.470 

1.258 

0.293 

NSTAT 

0.459 

1 

0.459 

1.227 

0.271 

PRIOROCC 

3.209 

7 

0.458 

1.226 

0.298 

BXPLAINBD 

7.771 

21 

0.370 

0.990 

0.485 

RKSIDUAL 

29.907 

80 

0.374 

TOTAL 

37.678 

101 

0.373 

105  CASKS  VERB  PROCESSED. 

3  CASKS  (  2.9  PCT)  VKRK  HISSING. 


112 


*  •  «  ANAL 

Y  S  I  S 

0  P 

V  A  R  I 

A  N  C  B  • 

t  t 

STDTBCH 

BY 

POTBNT 

HOURS 

GHOURS 

HSTAT 

PRIOROCC 

Sim  OP 

MBAH 

SIGNIP 

SOURd  OP  VARIATION 

SQUARBS 

OP 

SQUARB 

P 

OP  P 

MAIN  BPPBCTS 

11.274 

21 

0.537 

1.651 

0.058 

POTBNT 

0.840 

4 

0.210 

0.646 

0.b31 

HOURS 

3.123 

5 

0.625 

1.921 

0.100 

OHOURS 

1.487 

4 

0.372 

1.143 

0.342 

HSTAT 

0.328 

1 

0.328 

1.010 

0.318 

PRIOROCC 

6.686 

7 

0.955 

2.937 

0.009 

BXPLAINBD 

11.274 

21 

0.537 

1.651 

0.058 

RBSIDUAL 

26.013 

80 

0.325 

TOTAL 

37.287 

101 

0.369 

105  CA5SS  fmi  PBOCBSSIO. 

3  CASIO  (  2.9  PCT)  HIRI  HISSING. 

ANALYSIS  OP  VAKIANCB  *** 


GOHHUNIC 

BY  POTBNT 
HOURS 
OHOURS 
NSTAT 
PRIOROCC 


SUH  OP 

MBAN 

SIGNIP 

SOURCB  OP  VARIATION 

SQUARBS 

OP 

SQUARB 

P 

OP  P 

HAIM  BPPBCTS 

17.184 

21 

0.818 

0.947 

0.535 

POTBNT 

2.150 

4 

0.537 

0.622 

0.648 

HOURS 

6.107 

5 

1.221 

1.413 

0.228 

GHOURS 

2.429 

4 

0.607 

0.702 

0.593 

HSTAT 

0.176 

1 

0.176 

0.203 

0.653 

PRIOROCC 

8.827 

7 

1.261 

1.459 

0.194 

BXPLAINBD 

17.184 

21 

0.818 

0.947 

0.535 

RBSIDUAL 

69.145 

80 

0.864 

TOTAL 

86.329 

101 

0.855 

105  CASIO  NBRI  PROCISSID. 

3  CASBS  (  2.9  PCT)  NBRI  MISSING. 
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ANALYSIS  OF  VAKIAMCB  ••• 


CAMINST 

BY  POTBIT 
HOURS 
GHOURS 
NSTAT 
PRIOROCC 


SUM  OF 

MBAN 

SIGHIF 

SOURCB  OF  VARIATION 

SQUARBS 

OF 

SQUARB 

F 

OF  F 

MAIN  BFFBCTS 

16. 899 

21 

0.805 

1.181 

0.290 

POTBNT 

4.398 

4 

1.100 

1.614 

0.179 

HOURS 

5.239 

5 

1.048 

1.538 

0.187 

GHOURS 

2.485 

4 

0.621 

0.912 

0.461 

MSTAT 

0.317 

1 

0.317 

0.465 

0.497 

PRIOROCC 

7.388 

7 

1.053 

1.545 

0.164 

BXPLAINBO 

16.899 

21 

0.805 

1.181 

0.290 

RBSIDUAL 

54.486 

80 

0.681 

TOTAL 

71.385 

101 

0.707 

105  CASBS  HKB  PROCBSSBO. 

3  CASBS  (  2.5  PCT)  WBRB  MISSING. 

ANALYSIS  OF  VARIANCB 

BNTHUS 

BY  POTBNT 
HOURS 
GHOURS 
MSTAT 
PRIOROCC 


SUN  OF 

NBAS 

SIGNIF 

SOURCB  OF  VARIATION 

SQUARBS 

OF 

SQUARB 

F 

OF  F 

MAIN  BFFBCTS 

9.675 

21 

0.461 

0.966 

0.512 

POTBNT 

1.154 

4 

0.289 

0.605 

0.660 

HOURS 

2.940 

5 

0.588 

1.233 

0.301 

GHOURS 

2.919 

4 

0.730 

1.531 

0.201 

NSTAT 

0.635 

1 

0.635 

1.331 

0.252 

PRIOROCC 

3.719 

7 

0.531 

1.114 

0.362 

BXPLAINBO 

9.675 

21 

0.461 

0.966 

0.512 

RBSIDUAL 

38.138 

80 

0.477 

TOTAL 

47.814 

101 

0.473 

105  CASBS  HBRB  PROCBSSBO. 

3  CASBS  (  2.9  PCT)  VBRB  MISSING. 
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Appendix  I:  RelaiiiYC  Contrlbatlon  IfiH  tiA  IM 
la  zilft  PiffdictioB  QL  Sam  BcImu  VatUblM 


*  t  *  •  MULTIPLI  BI0BI88I0N  tt*e 


Listvise  Deletion  of  Niasln^  Date 

Equation  Mmbex  1  Dependent  Variable..  ALLHOT 

Beginning  Block  Nonber  1.  Nethod:  Enter  IDA  AGE2 


Variable(s) 

Entered  on  Step  Muaber 

1.. 

AG82 

2.. 

IDA 

Analysis  of 

Variance 

Sua  of  Squares 

OP 

Mean  Square 

Begression 

5.70535 

2 

2.85465 

Besidual 

23.76335 

87 

.27314 

r  •  10.45132  8ignif  P  «  .0001 


Multiple  B 
B  8qtiare 


.44013  Btandard  Error  .52263 

.15372  Adjusted  B  Square  .17518 


Variables  in  tbe  Equation 


Variable 

AGE2 

IDA 

(Constant) 


B 

-.058464 

.151515 

-1.581228 


SE  B  BeU 

.041750  -.228213 

.041685  .352054 

1.508573 


T  Slg  T 
-2.356  .0207 

3.635  .0005 

-1.038  .3021 


End  Block  Muaber  1  All  requested  variables  entered. 

*  •  •  •  MULTIPLE  BE6BBS8I0N  ttt* 


Equation  Muaber  2  Dependent  Variable..  COMMUNIC 
Beginning  Block  Muaber  1.  Method:  Enter  IDA  A(32 

Variable(s)  Entered  on  Step  Muaber  1..  AGE2 

2..  IDA 


Analysis  of  Variance 

Sua  of  Squares 

Begression  5.03566 

Besidual  73.53255 


DP  Mean  Square 
2  2.51583 

87  .84521 


P  «  2.58132  Signif  P  *  .0555 


Multiple  B 
B  Square 


.25326 

.06414 


Standard  Error  .51535 

Adjusted  B  Square  .04263 


VarUblss  in  th«  Iqutlon 


VSnriable 

M3I2 

IDA 

(Constant) 


B 

-.150987 

-.112836 

10.217994 


SB  B 

.073512 

.073327 

3.357345 


Bata 

-.214325 

-.160574 


T  Sig  T 
-2.054  .0430 

-1.539  .1275 

3.043  .0031 


*•••  MULTIPLE  RB6BB88 


ON  t  t  t  • 


Bqoation  Hnnbar  3  Dapondant  Vaciabla..  KNONKBSU 
Baginning  Block  Hoaber  1.  Mathod:  Bntar  IDA  AGB2 

Variabla(s)  Bntarad  on  Stop  NanboE  1..  AGi2 

2..  IDA 


Analyais  of  Varianca 

Sm  of  Sgoatas  Itf 
Bograasion  5.43329  2 
Basidoal  41.55160  07 


Haan  Sqoara 
2.71665 
.47760 


P  -  5.60807  Signif  P  >  .0040 


Holtipla  B  .34006  Standard  Error 

B  Sgitara  .11564 


.69109 


Variablaa  in  tha  Equation 


Variabla 

A8E2 

IDA 

(Constant) 


B 

-.136402 

.110052 

-.093945 


SE  B 

.055260 

.055121 

2.523765 


Bata 

-.250534 

.204000 


T  Sig  T 
-2.470  .0155 
2.011  .0474 

-.037  .9704 


End  Block  Busbar  1  All  raquasted  variablas  enterad. 


••••  MULTIPLE  REGBBSSION  tttt 

Equation  Huabar  4  Dapandant  Variabla..  HABDGOAL 
Baginning  Block  Huabar  1.  Method:  Enter  IDA  AGB2 

Varlable(s)  Bntarad  on  Stop  Huabar  1..  A0E2 

2..  IDA 


Analysis  of  Variance 

Sua  of  Squares  DP 
Bagrassicn  3.64319  2 
Besidual  47.03006  87 


Mean  Square 
1.82160 
.54067 


P  >  3.36916  Signif  P  >  .0390 
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Haltlple  B 
R  Square 


.26811 

.07188 


Standard  Error  .73530 

Adjusted  R  Square  .05055 


Variables  in  the  Bquation 


Variable 

AGB2 

IDA 

(Constant) 


B 

-.042860 

.140516 

-2.219359 


SR  B 
.058795 
.058647 
2.685219 


Beta 

-.075754 

.248982 


T  Sig  T 
-.729  .4680 

2.396  .0187 

-.827  .4108 


Rnd  Block  Nuaber  1  All  requested  variables  entered. 

t*tt  multiple  regression  t  t  t  t 

Equation  Nuaber  5  Dependent  Variable..  MOTIVATE 

Beginning  Block  Nuaber  1.  Method:  Enter  IDA 
Variable(s)  Entered  on  Step  Nuaber  1..  AGS2 

2..  IDA 


AGS2 


Analysis  ot  Variance 

Regression 

Residual 


Sua  of  Squares  DP  Mean  Square 
6.26979  2  3.13489 

28.30706  87  .32537 


F  » 

Multiple  R 
R  Square 


9.63490 


SigniC  P  «  .0002 


.42583  Standard  Error 

.18133  Adjusted  R  Square 


.57041 

.16251 


Variables  in  the  Bquation 


Variable 

A6E2 

IDA 

(Constant) 


B 

-.074166 

.176233 

-3.785921 


SB  B 
.045611 
.045496 
2.083063 


Beta 

-.158701 

.378060 


T  Sig  T 
-1.626  .1076 
3.874  .0002 
-1.817  .0726 


End  Block  Nuaber  1  All  requested  variables  entered. 


••••  MULTIPLE  REGRESSION  tt*t 

Bquation  Nuaber  6  Dependent  Variable..  (aiBAR(X>L 
Beginning  Block  Nuaber  1.  Method:  Enter  IDA  AGS2 

Variable(s)  Entered  on  Step  Nuaber  1..  AGB2 

2..  IDA 
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AiMlysis  ot  Variance 

Be^tession 

Besidoal 


Siw  of  Squares  DP 
3.83719  2 

43.86854  87 


Hean  Square 
1.91859 
.50424 


P  » 

Multiple  B 
B  Square 


3.80495 


Siqnlf  P  «  .0261 


.28361  Standard  Error 

.08043  Adjusted  B  Square 


.71010 

.05930 


Variables  in  the  Equation 


Variable 

JU3E2 

IDA 

(Constant) 


B 

-.105278 

.103417 

.055807 


ft 

.056780 

.056637 

2.593173 


'  Beta 

-.191789 

.188875 


T  Siq  T 
-1.854  .0671 

1.826  .0713 

.022  .9829 


End  Block  Nunber  1  All  requested  variables  entered. 


I 


I 


i 
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Appendix  F:  gtCPWiM  RMMMion  Annlyain  Qf.  CUABI 


••••  HULTIPLI  BIGBBS8IOM  tttt 

Llstvise  Deletion  o£  Hissing  Data 

Bqiiation  Hnabez  1  Dependent  Vhcinble..  FLIAPT 

Beginning  Block  Mwber  1.  Hethod:  Stepvise 

Variable (s)  Bntered  on  Step  Mtiabez 
1..  GLIDBB 

Nnltlple  B  .22335 

B  Square  .04989 

Adjusted  B  Square  .04039 

Standard  Error  3.S8335 

Analysis  of  Variance 


OF 

Sna  of  Squares 

Mean  Square 

Begression 

1 

67.41951 

67.41951 

Besidnal 

100 

1204.04128 

12.84041 

F  -  5.25057  Signif  F  «  .0240 

-  Variables  in  the  Equation  - 

Variable  B  8E  B  Beta  T  Sig  T 

GLIDBB  .039186  .017101  .223353  2.291  .0240 

(Constant)  26.284879  .369297  71.175  .0000 


Variables  not  in  the  Equation 


Variable 

Beta  In 

Partial 

Min  Toler 

T 

Sig  T 

STDTBCH 

-.120783 

-.123856 

.999079 

-1.242 

.2172 

GABBIEST 

-.023316 

-.023919 

.999933 

-.238 

.8123 

COHHUEIC 

-.012690 

-.012985 

.994763 

-.129 

.8975 

KNOfiRBSU 

-.042228 

-.043029 

.986479 

-.429 

.6692 

EHTHUS 

-.034422 

-.034951 

.979545 

-.348 

.7286 

HABOOOAL 

-.137072 

-.139718 

.987136 

-1.404 

.1635 

MOTIVATE 

-.045177 

-.046231 

.994979 

-.460 

.6462 

CLBABGOL 

-.021915 

-.022448 

.996889 

-.223 

.8237 

ACFT 

.197154 

.201992 

.997320 

2.052 

.0428 

tttt  MULTIPLE  KIGRBS8I0N  tttt 

■quation  Moaber  1  Dependent  Variable..  FLYAPT 

Var table (s)  Entered  on  Step  Noaber 
2..  ACFT 

Nnltiple  R  .29774 

M  Square  .08865 

Adjusted  R  Square  .07024 


Standard  Error  3.52717 

Analysis  of  Variance 

DP 

Son  of  Squares 

Mean  Square 

Regression 

2 

119.80942 

59.90471 

Residual 

99 

1231.65137 

12.44092 

r  »  4 

.81513 

Signlf  P  >  .0101 

wmi  At 

lUAVO  AU  lilSV  W|IMbAUII 

Variable 

B 

SB  B  Beta 

T  Sig  T 

GLIDER 

.037395 

.016856  .213146 

2.219  .0288 

ACPT 

.003017 

.001470  .197154 

2.052  .0428 

(Constant) 

26.090437 

.375653 

69.454  .0000 

Variables 

not  in  the  Equation  — 

Variable 

Beta  In 

Partial 

Min  Toler 

T 

Sig  T 

STDTBCH 

-.105398 

-.109986 

.990667 

-1.095 

.2760 

CARBIRST 

.006962 

.007207 

.973989 

.071 

.9433 

OONHUEIC 

-.016736 

-.017481 

.992259 

-.173 

.8629 

KMOURESU 

-.042360 

-.044072 

.983878 

-.437 

.6633 

BNTIIUS 

-.015734 

-.016238 

.970769 

-.161 

.8726 

HARDGOAL 

-.117723 

-.121854 

.976443 

-1.215 

.2272 

MOTIVATE 

-.023407 

-.024305 

.982549 

-.241 

.8103 

CLEARGOL 

-.034515 

-.036026 

.992908 

-.357 

.7220 

End  Block 

Moaber  1 

PIN  « 

.050  Liaits 

reached 

• 
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Appendix  0:  RelatloMhlo  Ql  Prl—rv  YnUblOg  X&  PdtfQtlMM 


N  of  Cases  «  13 

t**t  NULTIPLI  RtGBISSIOH  •  t  t  * 

■qnatlon  Kmtoex  1  Dependent  Variable..  T8C0RB 
Beginninv  Block  Noabei  1.  Method:  Inter 


Varlable(s)  Entered  on  Step  Munber  1.. 

2.. 


MOTIVATR 

HARDGOAL 

BITMUS 

GOHMUMIC 

KMOERISU 

STDTBCH 

CLEARGOL 

CAREIM8T 


Analysis  of  Variance 

Regression 

Residual 


Multiple  R 
R  Square 


.74600 

.55652 

.62745 


Sum  of  Squares 
371.92730 
296.38039 

Standard  Error 


Mean  Square 
46.49091 
74.09510 

8.60785 


Condition  nuaber  bounds: 


Adjusted  R  Square  -.33044 
Signif  P  -  .7339 

15.492,  465.187 


t  t  t  t 

M  U  L 

T  I  P  L  E 

R  E  G  R  E 

S  S  I  0 

H  • 

t  t  t 

Equation  Nuaber  1 

Dependent  Variable.. 

TSCORE 

Variable 

B 

SE  B 

Beta  SB 

Beta 

T 

Sig  T 

MOTIVATE 

-22.45 

19.09 

-1.54 

1.31  ■ 

-1.176 

.3047 

HARDGOAL 

4.59 

7.48 

.35 

.57 

.614 

.5727 

EMTHUS 

-3.59 

9.79 

-.39 

1.08 

-.367 

.7322 

CONMUVIC 

-.55 

6.21 

-.06 

.65 

-.088 

.9339 

KHOHRESU 

9.67 

7.91 

.68 

.56 

1.222 

.2886 

STDTECN 

9.79 

13.63 

.65 

.91 

.718 

.5123 

CLEARGOL 

15.45 

17.70 

.67 

.77 

.873 

.4320 

CAREINST 

-3.10 

15.07 

-.22 

1.05 

-.206 

.8472 

(Constant) 

-9.88 

66.56 

End  Block  Hunber  1  All  requested  variables  entered. 
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II  of  Cases 


18 


•  ttt  HULTIPLI  SIGRI88I0II  tttt 

Listwise  Deletion  of  Hissing  Data 

Selecting  only  Cases  fox  which  IDA  IQ  44 

Igoation  Noaber  1  Dependent  Variable..  TSCOBI 
Beginning  Block  Noaber  1.  Method:  Inter 

Variable(s)  Intered  on  Step  Noaber  1..  MOTIVATB 

2..  COHNUNIC 

3..  HAKDGOAL 

4..  CARIINST 

5. .  INTHUS 

£..  CLIARGOL 

7. .  STDTICH 

8..  KNONRISU 

Analysis  of  Variance 

DF  Soa  of  Sgoares  Mean  Sgoaxe 
Regression  8  509.54885  83.69358 

Residoal  9  1588.22913  178.24768 

Moltiple  R  .49308  Standard  Irror  13.27583 

R  Sqoare  .24313  Adjosted  R  Sqoare  -.42984 

P  >  .38139  Signif  P  >  .9187 

Condition  noaber  boonds:  5.883,  211.355 


Variables  in  the  Iqoation 


Variable 

B 

SB  B 

Beta 

SB  Beta 

T 

Sig  T 

MOTIVATB 

-4.44 

9.05 

-.25 

.51 

-.490 

.8355 

COMMUNIC 

-.10 

4.99 

-.01 

.46 

-.019 

.9851 

HARDGOAL 

-5.51 

8.18 

-.43 

.48 

-.891 

.3963 

CARIINST 

.21 

4.12 

.02 

.47 

.051 

.9802 

INTHUS 

4.83 

6.45 

.33 

.48 

.719 

.4904 

CLIARGOL 

4.95 

7.57 

.38 

.58 

.654 

.5292 

STDTICH 

7.85 

9.59 

.45 

.55 

.818 

.4344 

KNONRISU 

-7.58 

9.48 

-.55 

.89 

-.799 

.4450 

(Constant) 

26.25 

27.12 

Ind  Block  Noaber  1  All  reqoested  variables  entered. 
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For  Mo  146  Pilot*  Course 


- OMBWAy 

Variable  STOTBCH 
By  Variable  BBSULT 

MIALySIB  or  VARIMICB 


SUM  OP 

MBAM 

P 

P 

SOUBCB 

SQUABBS 

OP 

SQUARBS 

RATIO 

PROB. 

BBTiBBH  GROUPS 

1.2687 

3 

.4229 

1.1188 

.3676 

VITMIM  GROUPS 

6.8040 

18 

.3780 

TOTAL 

8.0727 

21 

. OMBVAY 

Variable  CABBIMST 
By  Variable  BBSULT 


AMALYSIS  OP  VARIAMCB 

SUM  or  MBAM  P  P 


SOURCB 

SQUARBS 

DP 

SQUARBS 

RATIO 

PROB. 

BBTVBBM  GROUPS 

.9008 

3 

.3003 

.3955 

.7578 

WITHIN  GROUPS 

13.6648 

18 

.7592 

TOTAL 

14.5657 

21 

-  -  0  N  B  W 

A 

Y  - 

— 

Variable 

COHHUNIC 

By  Variable 

RBSULT 

ANALYSIS  OP  VARIANCB 

SUM  OP 

NBAN 

P 

P 

SOURCB 

SQUARBS 

DP 

SQUARBS 

RATIO 

PROB. 

BBTHBBN  GROUPS 

4.8323 

3 

1.6108 

1.9980 

.1504 

WITHIN  GROUPS 

14.5115 

18 

.8062 

TOTAL 

19.3438 

21 

-  -  0  N  B  W 

A 

Y  - 

_  .  _ 

Variable 

BNTHUS 

By  Variable 

RBSULT 

ANALYSIS  OP  VARIANCB 

SUM  OP 

MBAM 

P 

P 

SOiffiCB 

SQUARBS 

OP 

SQUARBS 

RATIO 

PROB. 

BBTHBBN  GROUPS 

.6019 

3 

.2006 

.7157 

.5554 

WITHIN  GROUPS 

5.0458 

18 

.2803 

TOTAL 

5.6477 

21 
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Variable  KMOmtlSU 
By  Variable  RESULT 

JkllALYSIS  OP  VASIANCB 


SUM  OP 

NBAN 

P 

P 

SOURCB 

SQUARBS 

DP 

SQUARBS 

RATIO 

PROB. 

BBTUBRN  GROUPS 

1.4048 

3 

.4683 

.7477 

.5377 

VITHIM  GROUPS 

11.2733 

18 

.6263 

TOTJL 

12.6782 

21 

-  -  0  M  B  V  A 

Y  - 

_  _  _ 

Variable 

HARDGOAL 

By  Variable 

RESULT 

AHALYSIS  OP  VARIAMCB 

SUM  OP 

MBAM 

P 

P 

SOURCB 

SQUARBS 

OP 

SQUARBS 

RATIO 

PROB. 

BBTBBRM  GROUPS 

1.4712 

3 

.4904 

1.3171 

.2997 

VITHIM  GROUPS 

6.7021 

18 

.3723 

TOTAL 

8.1733 

21 

'-ONBVAY- 

_  _  > 

Variable 

HOTIVATB 

By  Variable 

RESULT 

ANALYSIS  OP  VARIANCB 

SUN  OP 

MBAM 

P 

P 

SOURCB 

SQUARBS 

DP 

SQUARBS 

RATIO 

PROB. 

BBTVBBM  GROUPS 

.3304 

3 

.1101 

.3394 

.7971 

VITHIM  GROUPS 

5.8407 

18 

.3245 

TOTAL 

6.1712 

21 

--OMBVAY- 

_  _  _ 

Variable 

CLBARGOL 

By  Variable 

RESULT 

ANALYSIS  OP  VARIANCB 

SUM  OP 

MBAM 

P 

P 

SOURCB 

SQUARBS 

DP 

SQUARBS 

RATIO 

PROB. 

BBTVBBM  GROUPS 

1.5508 

3 

.5169 

1.1311 

.3630 

VITHIM  GROUPS 

8.2265 

18 

.4570 

TOTAL 

9.7774 

21 

ONEWAY 


Variable  STOTICH 
By  Variable  RESULT 

ANALYSIS  OP  VARIANCE 


SUN  OF 

NEAR 

F 

F 

SOURCE 

SQUARES 

OF 

SQUARES 

RATIO 

PROB 

BETWEEN  GROUPS 

.0083 

1 

.0083 

.0258 

.873 

WITHIN  GROUPS 

8.0480 

25 

.3219 

TOTAL 

8.0563 

26 

. ---ONEWAY 

Variable  CAREINST 
By  Variable  RESULT 


ANALYSIS  OF  VARIANCE 


SUM  OF 

MEAN 

F 

F 

SOURCE 

SQUARES 

OF 

SQUARES 

RATIO 

PROB 

BETWEEN  GROUPS 

.2074 

1 

.2074 

.3223 

.575 

WITHIN  GROUPS 

16.0889 

25 

.6436 

TOTAL 

16.2963 

26 

. ONEWAY 

Variable  COHMUNIC 
By  Variable  RESULT 


ANALYSIS  OF  VARIANCE 


SUN  OF 

MEAN 

F 

F 

SOURCE 

SQUARES 

OF 

SQUARES 

RATIO 

PROB 

BETWEEN  GROUPS 

.1588 

1 

.1588 

.1688 

.684 

WITHIN  GROUPS 

23.5125 

25 

.9405 

TOTAL 

23.6713 

26 

. ONEWAY 

Variable  ENTHUS 
By  Variable  RESULT 

ANALYSIS  OF  VARIANCE 


SUN  OP 

MEAN 

F 

F 

SQUARES 

OF 

SQUARES 

RATIO 

PROB 

.2625 

1 

.2625 

.5591 

.461 

11.7375 

25 

.4695 

SOURCE 

BETWEEN  GROUPS 
WITHIN  GROUPS 


- OMBWAY 

Variable  KNOWRESU 
By  Variable  RBSULT 

ANALYSIS  OP  VARIANCB 


SIM  OP 

HBAN 

P 

P 

SOUBCB 

SQUARBS 

OP 

SQUARBS 

RATIO 

PROB. 

BBT1IBBN  GROUPS 

.1418 

1 

.1418 

.5433 

.4679 

VITHIH  GROUPS 

€.5245 

25 

.2610 

TOTAL 

6.6663 

26 

-  -  0  N  B  V  A 

Y  - 

_  _  - 

Variable 

HARDGOAL 

By  Variable 

RBSULT 

ANALYSIS  OP  VARIANCB 

SUN  OP 

MBAN 

P 

P 

SOURCB 

SQUARBS 

OP 

SQUARBS 

RATIO 

PROB. 

BBTHBBN  GROUPS 

1.8741 

1 

1.8741 

2.4370 

.1311 

WITHIN  GROUPS 

19.2252 

25 

.7690 

TOTAL 

21.0993 

26 

-  -  0  N  B  V  A 

Y  - 

-  >  > 

Variable 

HOTIVATB 

By  Variable 

RBSULT 

ANALYSIS  OP  VARIANCB 

SUN  OP 

HBAN 

P 

P 

SOURCB 

SQUARBS 

OP 

SQUARBS 

RATIO 

PROB. 

BBTVBBN  GROUPS 

.0578 

1 

.0578 

.3715 

.5477 

WITHIN  GROUPS 

3.8883 

25 

.1555 

TOTAL 

3.9460 

26 

-  -  0  N  B  V  A 

Y  - 

_  -  _ 

Variable 

CLBARGOL 

By  Variable 

RBSULT 

ANALYSIS  OP  VARIANCB 

SIM  OP 

NBAN 

P 

P 

SOURCB 

SQUARBS 

OP 

SQUARBS 

RATIO 

PROB. 

BBTVBBN  GROUPS 

.0205 

1 

.0205 

.0832 

.7754 

WITHIN  GROUPS 

6.1700 

25 

.2468 

TOTAL 

6.1905 

26 
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Appendix  H:  Blgdtctlpn  Qi  Perforaance 


Pot  Mo  144  Pilots*  Course 

*  *  *  *  MULTIPLE  RB6BBSSI0M  **t* 


Llstwiaa  Deletion  of  Hissing  Data 

Selecting  only  Cases  for  tdiich  IDA  BQ  44 

Equation  Msaber  1  Dependent  Variable..  TSCORB 


Beginning  Block  Muaber  1.  Method 
Variable (s)  Entered  on  Step  Muaber 


Bnter 

1..  ACPT 

2..  GLIDBR 

3..  COMMUMIC 

4..  PLYAPT 

5..  HARDGOAL 

6..  CLBARGOL 

7..  CARBINST 

8..  BNTHUS 

9..  MOTIVATE 

10..  STDTECH 

11..  KHOWESU 


Analysis  of 

Variance 

Sua  of  Squares 

DP 

Mean  Square 

Regression 

1228.38502 

11 

111.67137 

Residual 

867.39275 

6 

144.56546 

P  »  .77246 

Signif  P  >  .6643 

Multiple  R 

.76559 

Standard  Error 

12.02354 

R  Square 

.58612 

Adjusted  R  Square 

-.17265 

lation 

Variable 

B 

SB  B 

Beta 

T 

Sig  T 

ACPT 

.068529 

.046497 

.930456 

1.474 

.1910 

GLIDER 

.121865 

.109981 

.436803 

1.108 

.3103 

COMMUMIC 

2.535556 

5.846784 

.234983 

.434 

.6797 

PLYAPT 

-3.333832 

1.975146 

-.956303 

-1.688 

.1424 

HARDGOAL 

-15.068888 

7.768389 

-1.165214 

-1.940 

.1005 

CLBARGOL 

8.861152 

8.018996 

.651493 

1.105 

.3115 

CAREIMST 

-.221749 

5.369148 

-.025216 

-.041 

.9684 

BNTHUS 

11.313903 

6.950741 

.805572 

1.628 

.1547 

MOTIVATE 

12.521829 

11.643053 

.712621 

1.075 

.3235 

STDTECH 

14.730660 

11.856899 

.839081 

1.242 

.2605 

KNOWESU 

-28.483887 

13.233928 

-2.071494 

-2.152 

.0749 

(Constant) 

78.746568 

78.655537 

1.001 

.3554 

End  Block 

Muaber  1  All  requested  variables 

entered. 
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For  Mo  144  Pilota*  Couraa 


«*«*  HULTIPLB  RB6RBSSI0M  *ttt 

Listwisc  DtUtlon  of  Missing  Dots 

Stlscting  only  Cases  fot  which  IDA  BQ  44 

■gontion  Bmbec  1  Oepnadont  Vaclnbis..  TSCORB 


Beginning  Block  Mtwbet  1.  Method:  Bntex 

Varieble(8)  Bnteced  on  Step  Mnsbec  1..  ACFT 

2..  aiDBR 

3..  GOMMUMIC 

4..  PRIOROCC 

5..  M3B2 

6..  CLBARGOL 

7..  HAROGOAL 

8. .  CARBIN8T 

9..  PLYAPT 

10..  BMTHUS 

11. .  MOriVATB 

12..  8TDTBCH 

13. .  KNOWBSU 


Analysis  of 

Variance 

Son  of  Squares 

DP  Mean  Square 

Regression 

1611.54198 

13  123.96477 

Residual 

484.23579 

4  121.05895 

P  •  1.02400 

Signif  P  •  .5465 

Noltiple  R  .87690  Standesd  Beror  11.00268 

R  Square  .76895  Adjusted  R  Square  .01802 

- —  Variables  in  the  Bquation  - 


Variable 

B 

SB  B 

Beta 

T 

Sig  T 

ACPT 

.103527 

.047578 

1.405639 

2.176 

.0952 

GLIOBR 

.006229 

.122697 

.022327 

.051 

.9619 

CONMUMIC 

-6.984427 

7.633687 

-.647283 

-.915 

.4120 

PRIOROCC 

2.820865 

1.985421 

.559676 

1.421 

.2284 

AGB2 

-6.838064 

4.353537 

-.882978 

-1.571 

.1913 

CLBARGOL 

8.584235 

7.417292 

.631133 

1.157 

.3115 

HARDGOAL 

-16.139185 

7.152429 

-1.247976 

-2.256 

.0870 

CARBIM8T 

7.762618 

6.764433 

.882719 

1.148 

.3151 

PLYAPT 

-.881373 

2.372255 

-.252820 

-.372 

.7291 

BMTHUS 

18.275944 

8.797193 

1.301283 

2.077 

.1063 

MOTIVATB 

-4.624748 

14.422469 

-.263196 

-.321 

.7645 

STDTBCH 

35.339306 

15.875190 

2.012982 

2.226 

.0900 

RNOHRBSU 

-28.866215 

12.447241 

-2.099299 

-2.319 

.0812 

(Constant) 

-25.343863 

94.591093 

-.268 

.8020 
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for  Mo  146  Pilot*  Course 


*  t 

•  A  M  A  L  Y 

SIS 

OP  VAR 

I  A  N  C  E  *  • 

BY 

SOURCE 

ACPT 

RESULT 

SUM  OP 
SQUARES 

OP 

MEAN 

SQUARE 

SIGMIP 
P  OP  P 

RESULT 

10815.373 

3 

3605.124 

1.615  0.221 

RESIDUAL 

40171.400 

18 

2231.744 

TOTAL 

50986.773 

21 

2427.942 

22  CASES 
0  CASES 

VERB  PROCESSED. 

(  0.  PCT)  HERE  HISSING. 

t  • 

•  A  M  A  L  Y 

S  I  S 

OP  VAR 

I  A  N  C  B  *  •  ’ 

BY 

SOURCE 

GLIDER 

RESULT 

SUN  OP 
SQUARES 

OP 

MEAN 

SQUARE 

SIGMIP 

P  OP  P 

RESULT 

25.880 

3 

8.627 

0.243  0.865 

RESIDUAL 

638.483 

18 

35.471 

TOTAL 

664.364 

21 

31.636 

22  CASES 
0  CASES 

VBRB  PROCESSED. 

(  0.  PCT)  VERB  MISSING. 

t  t 

•  A  N  A  L  Y 

SIS 

OP  VAR 

I  A  H  C  B  •  *  ' 

BY 

PRIOROCC 

RESULT 

SUM  OP 

MEAN 

SIGMIP 

SOURCE 

SQUARES 

DP 

SQUARE 

P  OP  P 

RESULT 

0.839 

3 

0.280 

0.081  0.970 

RESIDUAL 

62.433 

18 

3.469 

TOTAL 

63.273 

21 

3.013 

22  CASIS  VBRB  PROCgSStO. 

0  CASES  (  0.  PCT)  HERB  HISSIMG. 
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'  .  w  '"  .m^,  i 


•*•  ANALYSIS  or  VABIAMCB  *** 

rLYAPT 
BY  BBSULT 


SUN  or 

NBAN 

SIGNIP 

SOUlOB 

SQUARBS 

OP 

SQUARB 

r  OP  P 

RBSULT 

37.271 

3 

12.424 

1.117  0.368 

BBSIOUAL 

200.183 

18 

11.121 

TOTAL 

237.455 

21 

11.307 

22  OASIS 

NBRB  PROOBSSBD. 

0  OASIS 

(  0.  POT] 

1  NBRB  MISSING. 

t  • 

*  ANAL 

Y  S  I  S 

or  VAR 

I  A  N  0  B  * 

AOBl 

BY 

RBSULT 

SUN  or 

NBAN 

SIGNIP 

SOUSOB 

SQUARBS 

DP 

SQUARB 

P  OP  P 

RBSULT 

11.339 

3 

3.780 

2.480  0.094 

RBSIOUAL 

27.433 

18 

1.524 

TOTAL 

38.773 

21 

1.846 

22  OASIS  WRB  PBOCBSSBO. 

0  OASIS  (  0.  POT)  NIRI  MISSING. 


for  Mo  147  Pilot’s  Course 

ANALYSIS  Of  VASIANCK  *•* 


ACfT 

BY  BBSULT 


SUH  Of 

HBAN 

SIGNIf 

SOURCE 

SQUARES 

Df 

SQUARE 

f 

Of  f 

RESULT 

101422.183 

1 

101422.183 

0.564 

0.460 

RESIDUAL 

4139046.857 

23 

179958.559 

TOTAL 

4240469.040 

24 

176686.210 

27  CASES  WISB  PROCBSSBO. 

2  CASKS  (  7.4  PCT)  HERB  HISSING. 


*•*  ANALYSIS 


OP  VARIANCE  *** 


GLIDER 
BY  RESULT 


SUN  Of  MEAN  SIGNIf 


SOURCE 

SQUARES 

Df 

SQUARE 

f 

OP  f 

RESULT 

385.525 

1 

385.525 

1.077 

0.310 

RESIDUAL 

8234.635 

23 

358.028 

TOTAL 

8620.160 

24 

359.173 

27  CASES  VERB  PROCBSSBO. 

2  CASES  (  7.4  PCT)  HERB  HISSING. 


•••  ANALYSIS  OP  VARIANCE 

PRIOROCC 
BY  RESULT 


SUH  Of 

HBAN 

SIGNIf 

SOURCE 

SQUARES 

Df 

SQUARE 

f  Of  f 

RESULT 

3.500 

1 

3.500 

0.679  0.418 

RESIDUAL 

118.500 

23 

5.152 

TOTAL 

122.000 

24 

5.083 

27  CASES 

VERB  PROCESSED. 

2  CASES 

(  7.4  PCT) 

NBRB  HISSING. 
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•••  ANALYSIS  OP  VARIAMCB  ** 


PLYAPT 
BY  RBSULT 


SUN  OP 

NBAN 

SIGNIP 

SOURCB 

SQUARBS 

OP 

SQUARB 

P 

OP  P 

RBSULT 

19.841 

1 

19.841 

1.782 

0.195 

RBSIOUAL 

256.159 

23 

11.137 

TOTAL 

276.000 

24 

11.500 

27  CASBS 

NBRB  PROCBSSBO. 

2  CASBS 

(  7.4  PCT) 

NBRB  MISSING. 

t  *  1 

»  A  N  A  L  Y 

SIS 

OP  VAR 

I  A  N  C 

B  •  * 

AGB2 

BY 

RBSULT 

SUN  OP 

NBAN 

SIGNIP 

SOURCB 

SQUARBS 

OP 

SQUARB 

P 

OP  P 

RBSULT 

0.115 

1 

0.115 

0.061 

0.807 

RBSIOUAL 

43.325 

23 

1.884 

TOTAL 

43.440 

24 

1.810 

27  CASBS  NBSB  PROCBSSBO. 

2  CASBS  (  7.4  PCT)  NBRB  MISSING. 
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June  1987. 
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